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Sheldon Equipped 
Science Rooms Yield Greater 
Teaching Satisfactions 








Sheldon has long held to the premise 
that its laboratory and science classroom 
equipment must not only be perfectly 
constructed, but also functionally ideal. 
It is this combination, resulting from 
continual research and consultation with 
science instructors, that makes Sheldon 
Equipment so right for every science 
department. For greater teaching satis- 
faction, find out from your Sheldon 


field engineer how to gain more effi- 





ciency in your science room layouts. 
There is no charge nor obligation for 
Sheldon’s consultation service. Write, if 


you are interested. 


E.H. SHELDON EQUIPMENT comPANY 


MUSKEGON, MICHIGAN 





/ OME workbook —_ 


UNIT TESTS THAT ARE STANDARDIZED! 


Unit Tests of the DISCOVERY PROB- 

LEMS Series are accurate measures of 

student performance .. . because these 

FT tests have been standardized from actual 

ie ih Es} | [-} scores obtained in hundreds of classrooms 
Hy _ around the country. 


FILMGUIDE LESSONS! 


Just the kind of teaching aid you need 
to supplement your film program .. . 
complete lesson plans and worksheets for 
your students to use before and after the 
showing of each film. 











A for oi the EXTRAS in workbook ths! mean easier, More effective teaching .--+ 
in a 


thousands of teachers each year choose the 


DISCOVERY PROBLEMS SERIES 


GENERAL SCIENCE e BIOLOGY e CHEMISTRY e PHYSICS 


Each DISCOVERY PROBLEMS workbook is your 
complete teaching program: reading assignments 
in all current texts ... lesson plans for each topic 
. lab-tested experiment sheets . . . intensive drills 
- periodic reviews . . . thorough, accurate testing 
program ... helpful teacher’s manual. 


DISCOVER FOR YOURSELF THE DIFFERENCE 
A DISCOVERY PROBLEMS WORKBOOK MAKES 


Write for a sample in your subject 


TODAY! 


COLLEGE ENTRANCE BOOK COMPANY 
104 FIFTH AVENUE, NEW YORK 11, N.Y. 


April 1952 











This MONTH’S COVER is a picture of the 
Rackham Building on the campus of the University 
of Michigan. This is where the sessions of the Annual 
Summer Conference of NSTA will be held June 26-28. 
It is expected, too, that the exhibit of science teaching 
materials will be housed in the Rackham Building. 


THE EYE REMEMBERS —THE EAR FORGETS! 





Take advantage of this truism 
by teaching scientific principles with 


MIVER ALIGHT 


Short wave 2537 A.U.—Long wave 3660 A.U. 


ultra-violet 
lamps 


FOR: 


classroom, 
laboratory 
or field. 






Especially valuable in CHEM- 
ISTRY — PETROLEUM — 
MEDICINE — MINERALS — 
CHROMATOGRAPHY — TEXTILES 

MINERALIGHTS and MINERALS 


Ideal for mineralogy students. 

Beautifully packaged fluores- 
cent minerals. 10 _ identified 
specimens in each package. 10 
select packages for easy visual 
study. Includes 24-page booklet 
on fluorescent minerals. 

Write for Mineralight 

hulletin ST “The Ultra-Violet 

Lamp in Education’ and folder on 

@uorescent minerals. 


ULTRA-VIOLET PRODUCTS, Inc. 


145 Pasadena Avenue, South Pasadena, Calif. 


catalog, 
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Durded 
sIves 


I am now in the service, and as much as I found 
the packets and magazine invigorating and stimu- 
lating I cannot continue to be a member—the only 
reason being that I can’t afford it. Upon reaching 
civilian status again, I will become an active mem- 
ber again. 

You may be interested in knowing that I am 


. going to an army service school. Here they disregard 


democratic classroom procedure. It’s entirely too 
rigid, and it actually makes me angry to see all 
modern teaching techniques overlooked. They real- 
ize it, and the time element is given as an excuse. 


FORMER SCIENCE TEACHER 


Dr. Subarsky’s article on “Literature as Science 
Experience” in the February, 1952, issue of The 
Science Teacher, which in its new format and careful 
editorial styling is reviving science as literature, 
goes a long way toward pointing a new and positive 
direction in science teaching. As Dr. Conant of 
Harvard and others have pointed out, this method 
bridges the gap between science and literature, be- 
tween technology and the humanities. 

It further emphasizes the point that for practical 
success and advancement in scientific and engineer- 
ing fields, the ability to express oneself clearly and 
succinctly on paper is often a major factor. The ‘one - 
page” report is everywhere desired. It has been 
pointed out that Lt. Col. Eisenhower’s ability to 
outline the conduct of a global war in 30 pages was 
the key point in the later career of General Dwight 
Eisenhower. 

Holding up fine models of writing by scientists 
themselves is an excellent way of encouraging science 
students to find means of expressing themselves 
effectively. Several excellent anthologies of this sort 
are available; among them, A Treasury of Science 
(Harpers, 1943); The Autobiography of Science 
(Doubleday, 1945); Through Engineering Eyes 
(Pitman, 1941). 

Justus J. SCHIFFERES 
New York City 
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The KEYSTONE 


Overhead Projector 





Micro-Projection in a _  Well-lighted 
Room. Keystone Overhead with Micro- 
Projection Attachment in Use. 





Micro-Objective in Mount, Replacing 
Regular Projection Objective. 





Micro-Projector Table Raising Micro 
Slide to Concentrated Light Area. 


SCIENCE CLASSES 
in High Schools, Colleges 
and Universities 


also hospital laboratories and industrial re-. 
search departments, now can have an inex- 
pensive micro-projector with an 8-power 
objective magnifying 106 diameters when 
projector is only 8 feet from the screen. 


High School Teacher: “Now the class can 
see all at once. We can look at live speci- 
mens and moving microscopic life amplified 
to a large clear projection on the screen. 
Saves time and makes learning more certain. 
Excellent for use in laboratory periods.” 


Doctor: “Now several of us can look at 
micro slides together. Makes consultations 
more helpful. Saves time.” 


Industrial Research Director: “With this 
projector we can hold conferences where sev- 
eral persons can see what the condition is.” 


The Most Versatile Projector becomes 
Even More Valuable. Uses standard (34%4” 
x 4”) slides, sub-standard (2” x 2”) slides, 
handmade slides and NOW micro slides. 


KEYSTONE VIEW CO., Meadville, Pa. 


Since 1892—Producers of Superior Visual Aids 
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THE SCHOLAR'S MICROSCOPE 

















wall chart a 


(38” x 27”) wow beads 





American Optical Company 
Instrument Divison 











NOW, instructors using the popular AO Spencer 78 and 79 Scholar’s 
Microscopes can have a wall chart especially designed to help them teach the 
optical and mechanical principles—and proper use of these instruments. 


Easy-to-follow light path is illustrated. Both optical and mechanical 
nomenclatures—valuable classroom aids—are listed. 


FILL IN AND MAIL THIS COUPON TODAY 


American Optical Company 
Instrument Division Date 
Buffalo 15, N.Y. 


GENTLEMEN: Yes, I would like a free Scholar’s Microscope wall chart. 





Please mail it to: 





SCHOOL 





SCHOOL ADDRESS 





CITY. STATE 


ATT. OF 
SIGNED 








TEACHER, PRINCIPAL, OR OTHER OFFICIAL 


American & Optical 


COMPANY 





INSTRUMENT DIVISION e BUFFALO 153, NEW YORK 








lectrons 
probe the future 
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a 1927, Bell Laboratories physicists demon- 
strated that moving electrons behave like light 
waves, and thus launched the new science of 
electron optics. 

Now, through the electron beams of the electron 
microscope and electron diffraction camera, scien- 
tists learn crucial details about the properties of 
metals far beyond the reach of optical micro- 
scopes or chemical analysis. 

At the Laboratories, electron beams have re- 
vealed the minute formations which produce the 
vigor of the permanent magnets used in telephone 
ringers and magnetron tubes for radar. The same 
techniques help show what makes an alloy hard, 
a cathode emit more electrons and how germanium 
must be processed to make good transistors. 

This is the kind of research which digs deep 
inside materials to discover how they can be made 
better for your telephone . . . and for defense. 


Pitt 





1 Electron micrograph of an alloy of aluminum, nickel, 
cobalt and iron. Magnification 20,000 diameters. 





? Cooled from high temperature in a magnetic field, 
the alloy becomes a powerful permanent magnet. 
Note changed structure. Black bars reveal formation of 
precipitate parallel to the applied field. Each bar is 
a permanent magnet. 


A Bell scientist adjusts electron diffraction camera. 

Electrons are projected on the specimen at glancing 
angles. They rebound in patterns which tell the ar- 
rangement of the atoms . . . help show how telephone 
materials can be improved. 





4 Diffraction pattern of polished germanium reveals 
minute impurities which would degrade the per- 
formance of a transistor. 


Improving telephone service 
for America provides careers 
for creative men in scientific 
and technical fields. 


TELEPHONE 
LABORATORIES 
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* 
Teachers Report Subjects in 
which Nutrition zs Included 
n HIGH Schools 


Per cent of High Schools that include 
nutrition in various courses 


10 ? 30 
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Biology 


Home Economics, Homemaking 


Health, Hygiene 


Foods, Nutrition 


| 


Science, General Science 


Physical Education 


Home Nursing and Child Care 





Chemistry 
Physiology *From Elmo Roper survey of per- 
sonal interviews conducted with 
teachers in 100 different cities 
and towns over the country. 


Social Studies, Economics, 
History, Secielegy 


Home and Family Life 


All other 


Write for your FREE copy of the research survey titled, ‘““A Study 
of the Teaching of Nutrition in the Public Schools.” As a service to 
educators the Cereal Institute has prepared an informative 48-page 
chart study of this survey. The Cereal Institute will be pleased to send 
you a free copy upon written request. 


CEREAL INSTITUTE, rnc. 
135 South La Salle Street, Chicago 3, Illinois 


A RESEARCH AND EDUCATIONAL ENDEAVOR DEVOTED TO THE BETTERMENT OF NATIONAL NUTRITION 
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became the Americar Scier 
Teachers It merged with the Americé 
Science Teachers Association and reorgar 
zed in 1944 to form the present Asso ation, 


and The Science Teacher became the Offi 
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The College Board’s Science Tests 
Ped F. BOI... eae. . 


The Problem of Supplies for Elementary Science 


How One Large City Solves the Problem 
Grace C. Maddux 


A Suggested List of Science ina 
Clark Hubler 


Science in American History 
Moe Frankel 


The Second TAEF Institute 
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Classroom Ideas and Demonstrations 
The Big Show 
David Bengelsdorf 
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Dwight Sollberger | 


Experimenting With Experimental Methods 
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If You Can’‘t Buy It Wholesale— 
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— MORE TEACHING ADVANTAGES 


YOU'LL WANT TO SEE! 























NEW! Instantaneous focusing with 
CERTAIN accuracy 


Save time, eliminate error! Simply insert the 
specimen slide in the prefocusing gage...a 
quick turn of the coarse adjustment brings 
gage and slide in contact... and the slide is 
placed on the stage... IN FOCUS! 





NE W! Improved image quality 


New 4mm and 16mm parfocal objectives 
with improved resolution and image quality 
—one with yellow knurling, one with green, 
so you can see at a glance that the correct 
objective is in position. 


See THE DIFFERENCE 
with A DEMONSTRATION 


See how you save valuable class time 
... how much more quickly and easily 
your students learn proper microscope 
technique... with the many advantage- 
features of the “FL” Microscope. 


WRITE for a demonstration and lit- 
erature to Bausch & Lomb Optical Co., 
780-16 St. Paul St., Rochester 2, 
N. ¥. 
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Reagent Bottles — Heavily 
constructed for protection 
against breakage. Supplied in 
sizes and shapes to meet gen- 
eral laboratory needs. 






Test Tubes — Well an- 
nealed, with uniform, 
substantial walls to insure 
against breakage. Heat 
resistant and chemically 
stable. 


Graduated Cylinders 
— Designed for utility. 
Sturdy hexagonal base 
provides extra stability, 
prevents rolling if cylin- 
der is laid on its side. 
Reinforced rim reduces 
breakage. 


PYREX® LABORATORY GLASSWARE 


BRAND 


If you’re looking for a balanced for best all around service. Its low 


oat —_ ane eee eee ane eee te a ee eR RRR EE EE Oe CE Ee St RT cee: een a 


rugged laboratory glass- thermal expansion permits heavy wall con- 


ware — one which will struction for protection against mechanical 


stand up under constant breakage. It also is insurance against ther- 





use, even by inexperi- mal breakage. The composition of this glass 


enced students—-PYREX brand glass No. 
7740 is your answer. It’s bound to save you 
money, particularly on replacement costs. 
Accurate records kept by 50 high schools 
showed that PYREX brand test tubes out- 
lasted all other types by at least 2 to 1. 


PYREX brand laboratory glassware is 


assures protection against the clouding and 
leaching effect of chemical attack. For 
economy, safety and utility you will find it 
the outstanding laboratory glassware. 
Your laboratory supply dealer carries 
complete stocks of PYREX brand labora- 


tory glassware. Consult him today. 


CORNING GLASS WORKS, CORNING, N. Y. 
Counureg meant nesearch i Gladd 


VISIT THE NEW CORNING GLASS CENTER 


—— e+ eee ee eeteme oe & coe 


April 19 
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COMPACT— 


only 26 inches tall—weighs but 
20 pounds 


MADE OF a durable, washable SYN- 
THETIC: COMPOSITION TO RESIST 
ALKALIES AND ACIDS 


CAN BE ROTATED within the case or 
suspended outside for study 


Produced under competent medical 





guidance by skilled craftsmen. 
No. ZK 500 


Illustrated key card permits student to observe skeleton and key 
together—enabling him to more easily understand the skeleton. 


No. ZK 500—AMiniature Skeleton, Painted. The muscular insertions are painted 
on one side. Complete with attractive wooden case, plastic skeleton cover, 


and illustrated key card........ Each $130.00 


No. ZK 510— Miniature Skeleton, same as ZK 500 but not painted, Each $115.00 


Write for Circular 
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The College Board's 
Science Tests 


By PAUL F. BRANDWEIN 


f by some improbable chance you and I were 

given the power to dictate the course of educa- 
tion, what would we do about education in the 
sciences? If only we could call upon a formula 
to help us, such as E = mc’, where E = education, 
m = materials of instruction, and c =a constant 
based on speed of learning, our burden would be 
considerably lightened. But science education, like 
all education, is not a science; it has only just begun 
to travel the rigorous and tedious road toward 
validity. There is cause for satisfaction as we see 
places where magic, superstition, and authority have 
been replaced by free-ranging speculation based on 
experience. Here and there we see experience giving 
way to experiment, which in a sense is experience 





Here is an opportunity for science teachers 
to get in on the ground floor of an impending, 
significant development. The College Entrance 
Board has recently appointed a new committee 
on science testing. The direction of the com- 
mittee’s thinking relative to the development of 
new tests in science is clearly set forth in this 
article by Dr. Paul F. Brandwein, a member of 
the committee. Sample test items are given. 
The connections between the committee’s view- 
point on testing and the philosophy and goals of 
science teaching are stated or clearly implied. 

Classroom teachers will certainly appreciate 
this advance information on the CEB testing 
program in science. Moreover, they probably 
will want to react to the ideas proposed, to send 
in their own comments and suggestions, their 
approval or disapproval. The committee will 
welcome such response. 

The author of the article needs no introduction 
since he is well known to NSTA members and 
to science teachers generally through his ap- 
pearances on programs at meetings and con- 
ferences, his magazine articles, his textbook work 
with Harcourt, Brace and Company, and _ his 
teaching at Forest Hills, New York, High School 
and Teachers College, Columbia University. 
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in search of meaning. Still, we cannot call upon a 
formula. Nor can we call upon a body of investiga- 
tion whose validity is really completely irreproach- 
able. 

Can we call upon the wisdom of experienced 
science educators to help us fashion the curriculum 
we desire? Of course, but here, too, we gain little 
comfort; there appears to be the widest disagree- 
ment for there is the widest range of experience. 
Nevertheless, the observer who has an operational 
approach, that is, who looks for what is being done 
rather than for what is being said, and who, in 
addition, looks not for agreement but for direction, 
will find unmistakable signs of the state of affairs 
in science education and, indeed, in education gen- 
erally. 

There was a time when most young men and 
women who went to secondary school also went to 
college. It seemed clear then that the secondary 
school’s curriculum should be introductory to the 
college curriculum. In objectives, curriculum, and 
method the college was the template of the high 
school. Thus, success in college could often be 
extrapolated from success in high school. It was 
reasonable to expect that the efforts of the College 
Entrance Board in those days would be expended 
in developing tests to measure success in the subject- 
matter fields. 

A search into the curriculum of the then college- 
centered high school, if I may use a more appropri- 
ate adjective than subject-centered, shows rifts in 
what would appear on the surface to be a placid 
curriculum. First, there was the American dream 
of a free education for everyone; more boys and 
girls were going to high school, and some of these, 
for one reason or another, were not going to college. 
Second, as these students with different needs and 
interests began to make inroads into the high school 
population, there was competition for curricular 
time—new courses began to appear as the estab- 
lished ones began to lose ground. We all may recall 
the fate of Greek, botany, ancient and medieval 
history, and other courses. 











If we follow one transmutation in subject matter 
we can sense the direction of the educational wind. 
What befell botany and zoology? They became 
general biology. An examination of the curriculum 
of this early general biology, however, shows that 
it was one half year of botany and one half year of 
zoology; only the course title had changed. As 
teachers asked themselves, ‘“‘To what end?” and 
began to change method as well as content, the 
course began to approach the realities of educational 
life, that is, it began to meet the needs and inter- 
ests of most of the students in the schools. To make 
a long story:of educational development short, gen- 
.eral biology went the -road from a course which 
sought its mainspring in college preparatory courses 
(and hence was introductory) to one whose main- 
‘spring was in faculty psychology (and hence was 
valuable for its mental discipline) to one which at 
present seeks to meet the needs and interests of 
the students (and hence has its mainspring in the 
student himself). 


‘Biology Concerned with the Human Being 


«Even now we shall find all three courses existing, 
but the last enrolls a great number of students in 
‘the. public high schools. This last course does not 
eoncern itself mainly with the biology of the frog 
or the garden pea, but of the human being. Its prob- 
Jems are not primarily osmosis, nor the classification 
of various invertebrates, nor meiosis, nor the fate 
of the dorsal arch, nor even the cell itself. Its prob- 
lems are those the students will meet in life, among 
ithem; those of nutrition, conservation of natural 
tTesources, and individual health. Osmotic pressures 
‘or the anatomy of the crayfish or any other subject 
‘matter is useful when it helps solve these problems. 
‘The modern course in general biology looks pri- 
marily not to the development of subject-matter 
specialists but to the development of citizens whose 
need is to know the kind of biology which will help 
them live better lives. 

‘Note, too, if you please, that physics and chem- 
istry are approaching the curricular focus of general 
biology. Here and there over the country, courses 
‘in physical sciénce, embracing physics and chem- 
istry, are springing up. Many of them are just 
changes in course title. Others are developing as 
sound general courses in physical science designed 
to meet the needs of youngsters who will live in a 
world changed by the physicist and chemist and 
who will need to understand and profit from these 
changes as they eccur. 

: .Teachers are toming closer and closer to accepting 
‘as the aim of.the high school the personal and social 
development of young people. They realize that 
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there is all the difference in the world between teach- 
ing subject matter as an end in itself and teaching 
it to solve problems of living. The criterion for 
selecting subject matter is becoming: Will this 
course help young people to meet their develop- 
mental tasks, that is, the tasks they must complete 
to become successful members of a society growing 
ever more complex? 

While courses such as auto driving are at present 
on the periphery of the central objectives of the 
school, they gain their sanction from the needs and 
interests of teen-age drivers whose death toll is 
increasing. Nevertheless, the process of general 
education, of which a course in auto driving is the 
symptom and not necessarily a central objective, 


has been at work at the core of the high school 


curriculum. 


We need have no anxiety that standards of 
scholarship or other aims of intellectual aspiration 
will suffer. Children who have not had Greek but 
have had modern languages, who have not had the 
traditional courses in history but have had social 
studies or problems of civilization, who have not 
had botany, zoology, physics, and chemistry but 
have had general science, biological science, and 
physical science have shown themselves able to 
profit from college and community life and to con- 
tribute to both. The lessons of the Eight Year Study, 
crude as they were, need not be lost on us. Indeed, 
in my own “experientation,’ to use an awkward 
although more appropriate substitute for the word 
experimentation as used in education, I have found 
that youngsters at the Forest Hills High School 
who took a four-year course in science without 
regard to subject-matter areas but who concerned 
themselves with major problems (e.g., atomic 
energy, the conquest of disease) not only did well 
in college, but gained more honors in science in. 
high school than any comparable group before or 
since. 


Acceptance of the Core Program 


A number of high schools have now introduced 
the core programs. In obeisance to college require- 
ments these schools may record on their students’ 
transcripts a year of English, a year of general 
science, a year of community civics, and a year of 
general mathematics, but the youngsters who have 
been in these core programs may have had a year of 
work under the general title, “Getting To Know 
Yourself and Your Community.” 


Some teachers are even rash enough to predict 
the day when a college admissions officer will accept 
with equanimity a high school program reading: 
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Core 1, Knowing Yourself; Core 2, Language Tools 
(English and foreign language); Core 3, Problems 
of Democracy (social studies); Core 4, Health; 
Core 5, Science and Its Methods (science for four 
years); Core 6, Mathematical Tools (mathematics, 
simple bookkeeping, etc.) ; or just Core I, Core II, 
Core III, Core IV; and will leave to college entrance 
examinations the task of determining the fitness of 
the candidate to profit from college work. 

The direction of educational movement in the 
public high schools is unmistakable. Its velocity is 
increasing. It may even be false to call it a direction 
because it is so thoroughly established. The educa- 
tional vector, the product of the direction and the 
force behind it, is the process of general education 
we have been discussing. 


Motivation of General Education 


Although general education is difficult to define, 
it can be clearly recognized if one looks at the 
process operationally. The process starts with the 
question, “Why are we giving this course?” con- 
tinues with an investigation of the needs and inter- 
ests of the students in terms of problems of living 
rather than in terms of subject matter, leads into 
experientation with consequent evaluation in terms 
of the objectives of the course, and develops into 
a dynamic relationship between teacher and student 
wherein both are engaged in getting significant 
information and experience and in using the in- 
formation and experience in the solution of mean- 
ingful problems of living. The process never ends; 
it is its own motivation. 

Broadly speaking, the process which is general 
education is following somewhat the same path in 
the colleges that it has followed in the high schools. 
Our operationally-minded observer will note some 
of the signs of an emerging concept of general edu- 
cation. There is a rejection of the notion of faculty 
psychology; there is an increasing acceptance of 
the belief that courses, at least in the first two years, 
should not be introductory but should be complete 
on their own level; there is an increasing acceptance 
of the fact that most students who take a course in 
the first few years do not necessarily intend to 
specialize in that area; there is an awareness that 
the students’ own needs and interests may furnish 
useful objectives for the course; there is, in short, 
a clearly perceptible shift from emphasis on subject 
matter for its own sake to selection of subject 
matter for the students’ sake. 

The difficulties in the way of retooling are also 
perceptible. There are changes in course titles. There 
are changes in content. There are, in some places, 
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changes in method. The major problem seems to be 
in recruitment of teachers for the very desirable 
programs which have been planned. 


The High School View vs. the College View 


Be that as it may, there is a pincer movement 
in education which will, it seems, envelop the pro- 
cedures involved in college entrance, including sub- 
ject-matter requirements. One end of the pincer 
is general education, well established and flourishing 
in the public high schools: high school students are 
graduating without having taken the courses once 
favored for college entrance. Yet these students seek 
admission to the colleges. The other end of the 
pincer is general education as it is being interpreted 
in colleges throughout the country. Looking at it 
from the position of one with some experience in 
both high school and college, it would seem to me 
that the movement in the colleges is as yet small, but 
it is formidable for it not only has behind it the 
force generated by the increasing demands of many 
more students for a college education, but it is also 
firmly rooted in sound educational psychology. It 
will grow. 


Subject-Matter Tests Losing Importance 


Where college faculties have accepted general 
education as a way of meeting the needs of their 
students, subject-matter testing, in its narrow sense, 
and subject-matter entrance requirements are losing 
ground. This follows since entrance procedures 
based on subject matter per se were established to 
predict the success of students in work they had 
begun in high school. It seems, therefore, that if 
this pincer movement is successful, subject-matter 
tests will become progressively less important and 
aptitude tests will become more important. But 
if the nature of the change itself is any indication 
of the way things will go, that is, if evolution and 
not revolution apply to testing procedures, then we 
will probably not see subject-matter tests give way 
at once to aptitude tests. It is likely that subject- 
matter tests will evolve into tests of “developed 
aptitudes.’ There will be a decreasing tendency to 
measure details retained through experience and 
an increasing emphasis on the measurement of “de- 
veloped aptitude” to use knowledge gained to solve 
significant problems. 

In this shift of the educational spectrum, the Col- 
lege Board is in a strategically important position. 
Such a position brings with it attendant problems. 
Should the board face the past and support the more 
or less clearly defined position of traditional college 


109 











entrance requirements and subject-matter testing? 
Should it adjust itself to support the development 
of programs of general education, which by the very 
nature of their genesis must differ with different 
educational environments? Or should it engage in 
a search for relative stability and look to the de- 
velopment of tests for aptitudes and developed 
aptitudes? 


Board Defines Objectives 


In an attempt to plot a position in a period of 
educational flux, the College Board has looked for a 
clearer definition of its objectives and of ways to ful- 
fill them. It appears clear that the board fulfills one 
of its major functions when it makes available to 
its consumers progressively more valid and reliable 
instruments for the selection, guidance, and place- 
ment of candidates for college entrance. It will 
probably meet the needs of its consumers best when 
its testing devices are submitted to constant experi- 
mentation in the field. And this is one of the things 
the board has chosen to do. 

This preliminary statement has been extended 
because, in a real sense, it is the raison d’etre of the 
science committee. Science by its very nature lends 
itself to the process of general education whether 
it is defined in terms of singleness of purpose, i.e., 
the quest for reality, or of singleness of method, i.e., 
the method of the verified hypothesis, or, broadly, 
as “doing one’s damndest with one’s brain, no holds 
barred.” There is still the well-founded view that 
minor differences aside, all the sciences have the 
same pervasive aim. The observer who searches 
the journals of education, who reads prefaces to 
courses of study, who sits patiently at meetings of 
scientists and science teachers must conclude that 
there is the widest agreement on the pervasive aims 
of science teaching. 


Science Teaching and Developed Aptitudes 


He will find the widest agreement, even an un- 
yielding position, on the belief that science teaching, 
whatever the field, whatever the curriculum, what- 
ever the method, should produce students with a 
literacy in science. This literacy is generally shown 
by thé ability to apply the methods of science to a 
problem at hand, to read and analyze scientific 
material, and to use the major concepts of science 
as they apply to modern living. This fits our defini- 
tion of a developed aptitude. 

Now those of us here, all tough-minded, will be 
disenchanted with such easily won agreement. We 
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will erode the agreement with such valid questions 
as, ‘‘What are the methods of science?’’; “‘What are 
its major concepts?”; ‘‘What is success in dealing 
with scientific literature?” And there will be many, 
many other questions, all of them valid, all of them 
necessary, all of them difficult to answer in our 
present state of ignorance. Nevertheless, there is 
the widest agreement that the pervasive aims, the 
hard seed of science teaching, deal not with subject 
matter per se, but with an understanding of its 
methods and an ability to apply these methods. 

In addition, the conviction has grown that one 
type of competence (or developed aptitude) colleges 
have a right to expect of candidates for admission 
is the ability to apply scientific methods to a prob- 


- lem at hand and to interpret and use scientific 


information. This is clear as one examines the 
literature. And there is also the conviction that this 
developed aptitude can be, and should be, measured. 


This last conviction is, of course, not new. It 
has been one of the goals of those who work at the 
demanding task of inventing test items. The in- 
ventor of test items is acquainted with the many 
efforts in the field. And indeed, the College Board 
has dealt with it in its various reports. Almost 15 
years ago a committee of the board concerned itself 
with the problems of constructing tests in com- 
bined sciences. 


New Science-Testing Committee Appointed 


In March, 1951, a new committee on science test- 
ing was appointed by the board. The work which 
I will here report is based on the imagination, re- 
sourcefulness, and good sense of my colleagues on 
this committee: Finla G. Crawford, Syracuse Uni- 
versity, chairman; Alexander Efron, Stuyvesant 
High School, New York City; W. Joe Frierson, 
Agnes Scott College; Philippe E. Le Corbeiller, 
Harvard University; Morris Meister, High School 
of Science, New York City; Leo Nedelsky, Uni- 
versity of Chicago; Eric M. Rogers, Princeton Uni- 
versity; and Richard Sutton, Haverford College. 
We are also much indebted to Warren Findley, John 
Dobbin, and Bernard Cayne of the Educational 
Testing Service. 

The charge before the committee was clear: (1) 
to survey the present science achievement tests from 
the viewpoint of both schools and colleges; (2) to 
consider ways and means of attaining closer articula- 
tion of objectives in science teaching in secondary 
schools and colleges; and (3) to discuss the prac- 
ticability of a conference at which science teachers 
representing schools and colleges could convene to 


The SCIENCE TEACHER 


define purposes and discuss methods of teaching 
science. 


From the beginning the committee took the posi- 
tion that an operational approach to the problem 
was desirable. The committee thought that some of 
the objectives implied in the first charge might be 
attained by constructing and evaluating an entirely 
new science test and using the experience as a 
basis for making useful recommendations. The 
“operation” agreed upon was the invention of a 
single test designed (1) to measure the level and 
scope of the candidate’s scientific knowledge and his 
ability to apply this knowledge to solve problems, 
and (2) to inquire into the candidate’s literacy in 
science as shown by his ability to analyze the prin- 
ciples of science, and to use scientific methods. 


Feeling Comfortably at Home With Science 


The rationale for the proposed test was based on 
the conviction that people living in a culture in 
which science plays such a prominent role should 
“feel comfortably at home’”’ in scientific media. They 
should have a certain amount of scientific literacy 
and a certain amount of operative content in science, 
operative content being generously defined as the 
amount and kind of science which can be recalled 
with relative ease. Candidates intending to pursue 
science in college or to engage in a profession based 
upon science may be expected to have a considerably 
greater operative content in science. 

The proposed test was to be designed primarily 
to measure the candidate’s ability to understand 
and use science, regardless of how the competence 
had been developed. It was intended to be used, 
together with other predictive measures, as a 
vehicle for predicting competence to engage in col- 
lege work. The test was to measure the ability of 
the candidate to use science in problem situations. 

When the committee first pondered its charge, it 
was thought that it would be well to elaborate a 
test which would cut across all subject-matter areas; 
the test was to draw upon science per se, rather than 
to be confined to familiar arbitrary categories. 


It was felt that whether or not a useful test was 
finally developed, the test items, or testing instru- 
ment, could serve several purposes: (1) to evolve 
specific recommendations in the field of science 
testing; (2) to illustrate in a practical way to the 
existing science examining committees the thinking 
of the committee on science testing; (3) to affect the 
construction of the existing science tests (indeed this 
might be the most important function of the work 
which is the subject of this report); and (4) to test 
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the temper and attitude of consumers of CEB tests 
toward science testing of the type proposed. 

The test, like all inventions, would be evaluated 
in terms of accepted criteria. Three criteria would 
be considered in selecting each item for the proposed 
test: first, the mental process which the item pro- 
poses to examine; second, the scientific concept or 
principle involved; and third, the amount and kind 
of recall necessary. The difficulty of the item was to 
depend upon a combination of the recall required, 
the mental process involved, and, to a lesser extent, 
the concept involved. 


Trial Test Run Made 


The members of the committee on science testing 
submitted some 150 test items. Of these, 97 were 
considered promising. After being edited and graded 
in what appeared to be an ascending order of diffi- 
culty, these 97 items were adminstered to several 
groups of students and teachers. 

On the basis of these crude experimental excur- 
sions, the following notions could be tentatively 
stated. There was general agreement by the students 
tested, and by the teachers, that this was not alone 
or even principally a test of science content, but 
that in order of emphasis the items stressed scien- 
tific thinking and understanding of science method, 
understanding of principles of science, and recall 
of content. 


Problem of Subject-Matter Loading 


It appeared, however, that certain items carried 
with them the climate of their intrinsic content and 
required a type of recall (latent, if you will) which 
limited a student’s willingness to involve himself 
in them. Students were prone to say, “That’s 
physics, and I have never had it,” or “That’s 
biology,” etc. This in spite of the fact that there 
was universal agreement among the candidates 
that this was a “new” type of test—one that stressed 
scientific thinking rather than recall. The problem 
of the extent of subject-loading in a general test is 
still with us and will require all the ingenuity which 
can be mustered. 

As preliminary investigations, elaboration of 
items, discussions with teachers, study of science 
curricula, identification of current science sequences, 
and various other kinds of cerebral-searching pro- 
cedures progressed, it became increasingly clear that 
it would also be well to consider several factors. 

Students who take two years of science generally 
take general science and one specialized science. 
The latter is usually biology; however, depending 
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on the school, chemistry or physics may also be 
taken as the second course. It is difficult to avoid 
the inclusion of items in a general test which do not, 
by their very wording, favor one or the other area. 

Teachers tend to identify items in terms of subject 
areas even though they understand that the items 
stress method rather than content. In terms of 
public relations and the acceptance of the test for 
wide use, this factor cannot be overemphasized. 

It became increasingly clear that teachers (in 
their belief that each area has certain special in- 
alienable benefits) desired certain areas to be repre- 
sented. For instance, biology teachers wanted 
genetics, photosynthesis, etc.; physics teachers, elec- 
tricity, sound, etc. 

In line with these notions two tentative experi- 
mental tests were developed. One of these, Test I, 
a general test, consisted of 50 general items with- 
out regard’ to subject-matter fields. In Test I ap- 
proximately 20 questions were in the area of 
methods of science, 10 in the area of interpretation 
of science reading materials, 10 in application of 
principles of science, and 10 in analysis of observa- 
tion and experimental data. As can be expected, 
the categories overlapped. 

A second test consisted of two parts: Part I was 
made up of general items; Part II was made up of 
separate physics, chemistry, and biology sections. 
In these separate sections the items had strong sub- 
ject-matter loading. 

Examples of types of items to be found in Tests 
I and II are given at the conclusion of this article. 
These are not in final edited form, nor validated, 
and are fully expendable. However, rough pre- 
testing data showed them to be useful as fodder for 
the construction of a test which fits the criteria 
stated earlier. 


It is hoped that those who examine the items will 
do so in the realization that they indicate the direc- 
tion and the direction only, which the committee 
considers promising. As can be surmised, there are 
many problems which face us. Some of these are 
clearly apparent and have to do with the construc- 
tion of items and the extent of subject-matter load- 
ing. Others deal with our ability to interpret clearly 
the pervasive aims in science education, the central 
purpose of programs in general education, and the 
vigor and tenacity of both. Other problems, large 
and small, will surely occur. 

It is relatively easy for those of us trained in 
science to escape into experiment. Accordingly, a 
small subcommittee has been appointed to carry on 


’ the work of producing a science test which will bear 


the brunt of validating procedure. The present in- 
tention is to produce a test which might eventually 
supplement the biology, chemistry, and physics tests 
in the College Board’s series; which, in its greater 
part, will cut across subject-matter lines; and which 
will attempt to measure literacy in science. It should 
be emphasized that the whole project in its present 
state of development is susceptible to the widest 
modification should experience and experiment in- 
dicate such a course. 

In fact, with the preliminary work of test con- 
struction behind them, the first task of the subcom- 
mittee will be to test the hypothesis upon which the 
larger committee has been working, namely, that 
students who are successful in an examination de- 
signed primarily to determine their understanding 
of the strategy and tactics of science will be suc- 
cessful in college science. Whether or not a valid and 
reliable instrument can be invented to do what is 
proposed will appear from the evidence of further 
investigation. 





Sample Test Items 


Without Subject-Matter Loading 


Interpretation and Analysis 
of Science Reading Materials 


Rivers may be classified as young, mature, or old. A 
great deal of material is deposited at the mouth of the 
river, such as pebbles, boulders, silt, and clay. In a 
young river, water flows rapidly (sometimes with great 
speed). The river may carry large boulders or fair-sized 
pebbles and, as a result, the river bed is cut deeply. 

In an old river the water flows slowly and placidly. 
Fine gravel, silt, and other fine particles like clay are 
carried and deposited wherever the slope levels off. 

If for some reason (e.g., geologic upheavals) the 
slope of an old river is raised, the water again begins 
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to flow with great speed. Again large pebbles and even 
boulders may be carried. Again the river bed is cut 
deeply. 

1. According to the passage above, the cross-section 


of an old river whose slope has not been raised should 
be shaped like which one of the following? 


(1) (2) (3) (4) (5) 


Nat) WA 


2. At the mouth of a river that has progressed from 
youth to old age, one should find layers of material con- 
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sisting of boulders, pebbles, gravel, and silt in a de- 
finable order, from the bottom up. Which one of the 
following is the correct order? 


(1) boulders, pebbles, gravel, silt. 
(2) gravel, pebbles, silt, boulders. 
(3) silt, gravel, pebbles, boulders. 
(4) pebbles, silt, boulders, gravel. 
(5) silt, pebbles, gravel, boulders. 


3. If a layer of boulders is found deposited at the 
mouth of what was once an old river bed, it may be 
assumed that: 


(1) The slope of the old river was raised. 

(2) The slope of the old river was lowered. 

(3) For some reason the old slow river carried 
boulders along its entire length. 

(4) The old river meandered. 

(5) The old river became an ox-bow lake. 


Understanding and Analysis 
of Methods of Science 


1. Boyle’s law states generally that the volume of a 
gas kept at constant temperature varies inversely as the 
pressure to which it is subjected. 

A sample of ammonia gas is contained in a gradu- 
ated tube and is placed in a device by which its tem- 
perature is kept constant. At a pressure of one atmo- 
sphere the volume of the gas is two pints. When the 
pressure is reduced to one-half an atmosphere while 
the temperature is kept constant, the volume of the gas 
is seen to be four pints. Which one of the following 
statements is correct from the scientific point of view? 

(1) The situation described is explained by Boyle’s 

law. 

(2) The situation 

Boyle’s law. 

(3) The situation described proves Boyle’s law. 

(4) The situation described disproves Boyle’s law. 

(5) The situation described is predicted by Boyle’s 

law. 


described is contradictory to 


2. The data below show the total length of a certain 
steel spring when various loads are hung on it. 


LOAD TOTAL LENGTH 


pounds inches 
0 20 
2 23 
8 32 


A. When carrying a load of four pounds, the total 
length of the spring will be: (inches) 

(1) 4.6 (2) 5 (3) 24 (4) 26 (5) 46 

B. When carrying a load of 12 pounds, the total 
length will be: (inches) 

(1) 38 (2) 44 (3) 49 (4) 78 (5) 138 

C. The answers to questions A and B above are pre- 
dictions. Which one of the following is true in regard 
to their relative reliability? 

(1) They are equally reliable since both are based on 

a well-known law. 
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(2) They are both unreliable since neither of them 
falls exactly at one of the loads in the data. 


(3) A is reliable since it uses interpolation, but B is 
unreliable since it uses extrapolation. 


(4) A is reliable since it uses interpolation in a region 
where the data shows that a well-known law 
holds; B is less reliable since it uses extrapolation 
beyond the region vouched for. 


(5) It is impossible to comment fairly without know- 
ing more about the spring. 


With Subject-Matter Loading 


Chemistry 


To study the effect of heat on oxides, lead dioxide was 
heated and oxygen was liberated. Manganese dioxide 
liberated oxygen when heated. On the basis of the above 
statements, which one of the following conclusions is 
justified? 


(1) In the absence of heat, liberation of oxygen from 
an oxide is impossible. 


(2) The combination of any metal with oxygen is un- 
stable in the presence of heat. 


(3) All oxides liberate oxygen when heated. 


(4) Some oxides may be decomposed by physical 
methods as well as by chemical reagents. 


(5) Lead and manganese are active metals because 
their oxides decompose readily on heating. 
Biology 

Mr. and Mrs. Y have twins; Mr. Y is blood type 
“A,” and Mrs. Y is blood type “O.” Both twins will be: 

(1) “A” types. 

(2) “B” types. 

(3) “A” or “O” types. 

(4) “AB” types. 

(5) Types unknown because of insufficient data. 


Physics 


Questions 1 through 4 involve the following five 
curves: 


, (5) (4) 





(1) 


(2) 
(3) 








For each of the following relationships select the most 
appropriate curve: 


(1) Pressure in a liquid varies directly with the 
depth. 


(2) The voltage furnished by a group of fresh dry 
cells is constant. 


(3) Heat in a given resistance varies with the square 
of the current. 


(4) The pressure of a gas varies directly with the 
absolute temperature (at constant volume). 
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THE PROBLEM OF SUPPLIES 
for ELEMENTARY SCIENCE 


How One Large City Solves the Problem 


By GRACE C. MADDUX 


CHILDREN IN ELEMENTARY SCIENCE need to work 
with “things,” as well as books, in trying to solve 
their science problems. How the teacher can acquire 
enough material so that children may perform ex- 
periments seems to be a major problem if the discus- 
sion from the floor at one of the meetings of the 
National Science Teachers Association at Philadel- 
phia in December is any indication. 

During this meeting I realized that Cleveland 
public schools are very fortunate in this respect. 
The question of securing supplies is not one of our 
major problems, thanks to an administration which 
believes that children need firsthand experiences in 
science. It has been suggested that the readers of 
The Science Teacher might be interested in knowing 
how the problem has been solved. 

For the past 20 years each elementary school has 
had a budget for science supplies. During these years 
each school has been equipped with supplies fitted 
to the curriculum. The plan has been to use ma- 
terials as simple as possible and not to duplicate the 
more technical apparatus used in junior and senior 
high schools. 

Some material, such as blueprint paper for leaf 
prints, is expendable and needs to be replaced each 
year. Other items last for many years. Since group 
experimentation is desirable, teachers are encour- 
aged to have enough materials to supply each group. 

Each year a list of standardized items is sent to 
the schools. The blank contains the names and spec- 
ifications of the articles. Each school orders what it 
wants within its budget limitation. The budget is 
determined on the basis of the school enrollment. 
The list of requirements from each school is sent 
to the commissioner of supplies. From the school re- 
quests a combined list of supplies is developed. This 
list goes to the purchasing department where bids 
are taken. The bids are returned to the commis- 
sioner of supplies for recommendation as to the 
quality to be purchased. Any question arising at this 
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How to get needed supplies for the teaching 
of science in elementary schools looms large as 
a problem in the eyes of many teachers—all too 
many, Mrs. Maddux and Dr. Hubler would say. 
As they explain in this two-part article, such 
supplies are simple, easy to obtain, and rela- 
tively inexpensive. However, our authors go 
farther than this and suggest specifically what 
supplies seem most essential and useful and 
where they may be obtained. 

Mrs. Grace Maddux is responsible for super- 
visory help in science at the elementary level 
in the Cleveland public schools. Dr. Hubler 
teaches science and science education courses at 
Wheelock College in Boston. 











point is referred back to the science supervisor. The 
method of grouping the orders enables schools to 
secure better prices than individual schools could 
receive. The supply houses ship the materials to the 
board of education warehouse. In the warehouse the 
items are separated and sent to the individual 
schools. Many items are carried as regular ware-— 
house stock and are available at all times as re- 
quired, provided the request remains within the 
budget. 

Schools in some communities use commercial sci- 
ence kits. These kits probably have certain advan- 
tages. However, the materials in the kit may not 
meet all the needs of a particular science program; 
hence, a school system that can make its own list 
may have a selection of materials more closely par- 
alleling the needs indicated by its course of study. 

Most public schools in Cleveland have science 
rooms equipped with demonstration tables and 
tables and chairs for the children. There are also 
cupboards in which science supplies may be stored. 
In buildings where science is taught by the home- 
room teacher the supplies are kept in a centralized 
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location, thereby becoming available for the use of 
all teachers. Electric hot plates are used to furnish 
heat for all experiments. 


At the end of this article there is a list of the sup- 
plies from which a teacher in Cleveland may order. 
The specifications and prices are omitted from this 
list. It is hoped that the foregoing suggestions may 
help certain other school systems solve the problem 
of providing adequate science supplies. Such pro- 
cedures may insure having the necessary materials 
for making science instruction more meaningful. 


Animal Cage Fossils 

Insect Cage Iodine 

Insect Box Mercury 

Insect Pins Potassium Bichro- 
Spreading Board mate 
Naphthalene Flakes Sulfur 


Aquarium 

Aquarium Cement 
Aquarium Sand 
Microscope Slide Box 
Siphon Tube 

Test Tubes 

Test Tube Cleaning 


Carbon Tetrachloride 
Alum Powder 

Flask 

Pyrex Dishes 

Petri Culture Dishes 
Tubing, glass 
Funnels, glass 


Brush 
Test Tube Clamp 


Blueprint Paper 
Litmus Paper 


Test Tube Support 

Frog Eggs 

Silkworm Eggs 

Audubon Bird Cards 

Audubon Bird Charts 

Microscope Slides 

Microscope Slide 
Cover Glasses 

Magnets 

Magnet Stand 

Lodestone 

Iron Filings 

Compass 

Electric Bell 

Electric Buzzer 

Electric Lamps 

Receptacles for 
Lamps 

Electric Push Button 

Electric Fuse Plug 


Passe Partout Paper 
Ozalid Printing Paper 
Cellophane 
Cellophane Glue 
Scotch Tape 

Tape Measure 
Twine 

Magnifying Glass 
Prism 

Pulley 

Pulley Block 

Plant & Flower Press 
Mounts, for plants 
Print Rollers 
Barometer Tube 
Barometer Well 
Scales 

Spring Balance 
Rubber Stoppers 
Rubber Tubing 


Electric Switch Knife Thermometers 
Dry Cells Ball & Ring 
Toy Telegraph Set Tuning Forks 
Quartz Asbestos Pad 
Rock & Mineral Set Clay 
(Ward’s) Parawax 
Corks 


A SY. uggested List of Science ujayalies 


By CLARK HUBLER 


SCIENCE TEACHERS often are called on to help 
elementary school teachers with their science prob- 
lems. A lack of suitable teaching materials is one 
of the greatest obstacles in elementary school sci- 
ence, and uncertainty regarding what is needed may 
be another difficulty. Thus the chart * which fol- 
lows may be a handy reference in helping to order 
some of the needed materials. The items listed are 
those most frequently recommended by five text- 
books for children, seven professional references 
for teachers, and thirteen state syllabi. The chart 
of suggested sources for these items is based on a 
survey of science catalogues and of stores in one 
city. Since there is considerable variation in the 
merchandise stocked by stores, the list can be con- 
sidered no more than suggestive, but possibly help- 
ful on that basis. 

* Adapted from the author’s Science Materials for Elementary 


Schools, an Ed.D. report, Teachers College, Columbia University, New 
York, 1949 
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It is usually recommended that science materials 
for elementary schools be kept in a central storage 
closet or room available to all classes in the build- 
ing so that one supply will suffice for the entire 
school. The list here includes only those items most 
commonly recommended. A particular school may 
have to modify the list to fit the local circumstances. 
Where the budget prohibits an extensive order, a 
few dollars each year soon can develop an adequate 
supply. It may be advantageous to combine ele- 
mentary school orders with those prepared by the 
high school. 


Several items commonly recommended have been 
omitted from the list, for it is assumed they can be 
obtained by other means. Those omitted are bottles, 
jars, dishes, tumblers, and flower pots, tin cans, 
boxes, cloth, cardboard, and cord or twine, glass 
plates, balls, and a world globe, animals, plants, 
and seed. It may be that other items also can be ob- 
tained without cost. Children may be able to con- 
tribute some, and others may be constructed or sub- 
stitutes used. Science teachers can perform a real 
service by helping the elementary schools to obtain 
needed materials for conducting an effective program. 





COMMERCIAL SOURCES OF 
SCIENCE MATERIALS FOR ELEMENTARY SCHOOLS 


' | Num- 
Material an of | 
Recommended | “““ <n Pe ee anes 
| menda- | Variety | Grocery! Drug 
| tions store Store store 

Toeow.... ee a x | 
Heat source. . aa | x 
Copper wire am | sy 
Dry cells... | 22 | 
Magnets. . | 22 
Magnifying glass....| 22 
Thermometer, room. 22 x x 
Pans and trays..... r ogg x 
Test tubes... . 20 x 
Candles. . a 19 x x 
Flashlight. ; 19 x x 
Glass tubing... P ae x 
Iron filings. . ‘ 19 | 
Rubber tubing. 19 x 
Stoppers, cork. ... 19 | x | x 
Terraria; aquaria.... 19 | 
Alcohol, denatured. . | 18 x 
Iodine...... | - a8 x x 
Balloons. .... Porc 17 x x 
Compass... . 17 
Electric bell... . 17 
Tuning forks. . . 17 
Salt, table.... 16 x 
Electric switches....| 16 x 
SS ae a | x x 
Stoppers, rubber.... 1G x x 
Baking soda........ 15 x x 
Lime, slaked. .. NC: 
ees os, Ss | x i 
Vinegar............| S49 zs 4 
Needles, assorted.... i 4 ee | 
Prism, triangular... | 15 | | 
Wire, iron...... , 15 
Balance, spring... . | 14 | 
Flasks, pyrex.......| 14 | x 
Lamp chimneys.....| 14 | 
Matches, safety... 14 | x x x 
Paraffin, seal. wax...| x x x 
Flashlight bulbs..... ss) <> x 
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Comments 


Hard- Auto |Scientific 
ware | supply | supply 
x x x 
x x x Alcohol lamp; hot plate 
x x x Insulated 
ee x x | No. 6 preferred 
xX | x 
x x 
x x x 
x x 
x 
x x 
x x x Borrow from homes 
x x 
x Make with file, nail 
x x x lo fit glass tubing 
Xx x x Assorted sizes 
x From pet shops; use dish pan 
x x For burner 
x 
x 
x x 
x x x 
x 
x 
x x x 
x x x 
x x x 
x 
x x 
x 
x 
x x 
x 
x x 
x x 
x x For heating 
x x 
x 
x 
x x x 
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} 
Num- | 











Material | ae si ‘pie ~- 
| Recom- 
Recommended | menda- | Variety | Grocery| Drug 
tions | store | Store store 
Electric sockets | [i as) 
Microscope; slides. . . ‘<a re 
Mirrors. ... > Saal Sey sue. x 
Bulbs, flower. . , Jo ne, ener. ee tere 
Metal, coppersheet..| 11 | sa cate Patagonian 
Paring knife. 7 ; mae, Reale aL Eee | 
Barometer..... ||| Cs: alee emer MRL 2 x? 
Bolts. . Fe KONE here, eS" 
Cages, animal. a iy ee Dida See e 
Starch 10 lie 
Clay, modeling. 10 x “= 
Electric lamp; cord 16-1) x x 
Teakettle. .. ; 10 ae ee x 
Thermometer, chem 10 atl 
Beakers. 9 x 
Cellophane, colored. .| 9 x se siel x 
Household ammonia. | 9 x | x 
Litmus paper eee Pe oe a | x 
Pump, bicycle 9 
Rock collection 9 é |. 
Rubber rod or comb. 9 x 


Loience in 


By MOE 


or many years American history courses have 
been, in the main, treatments of political and 
economic development. There is much to justify the 
questioning of this treatment. Perhaps we should 
consider the development of America from a broader 
point of view—that of its complete culture. Perhaps 
it is not the facts that in themselves are important 
but rather the “why and wherefore’ behind the 
decisions that produced these facts. It is the con- 
tention here that science is a very important factor 
in this “‘why and wherefore” and has played an 
important role. It is also contended that science 
can no longer be omitted in any historical under- 
standing of this country or for that matter any 
country. When one recalls the millions who have 
died in the past few years because someone created 
the myth of a superior race and then rested it on 
a scientifically false hypothesis, the place of science 
in history is shown in stark relief. 
The history of the United States is the story of 
the people’s long struggle for freedom and self- 
government. In every period of this story man has 
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Comments 
Hard- Auto /|Scientific 
ware supply | supply 
x x x Small for flashlight bulbs 
oa FES mE! x Borrow from high school 
x x x Children may bring 
21s apo x Substitute onions 
x we x 
x a Be a 
| ang Pe ae 
x gad eee) Children may bring 
ih x Pet shop; buy wire, construct 
ee poean be 
PES b cie'dey oO 
x x x 
EY x ete 
re Tic] x Or cooking thermometer 
Py Speier x For heating 
Bee oa el x Save old paper 
ae x 
or) x 
wii) x x 
, x 
x x | Use pocket comb 


American His tory 


FRANKEL 


been faced with a multitude of problems, the solution 
of which necessitated an understanding of the many 
forces that determine the course of events. Science 
has always been one, and I emphasize the word one, 
of these forces. New applications of science bring 
with it mew social adjustments to meet the mew 
challenge. 

Decisions of policy in this country are usually 
reached after there has been a sifting of opinion. 
Every citizen, consciously or unconsciously, has his 
own conception of the right or wrong of the direc- 
tion in which we are heading, and decisions of policy 
follow from this. It is not a ballot, or the thoughts 
and ideas expressed through the “mass media” that 
determine what is to be but the countless millions 
of random expressions. In practically all cases 
these expressions are concerned with two factors: 
(1) the nature of the democratic process and (2) 
the effect on man of the applications of science. 
Neither can be separated from the other for science 
does not operate in a vacuum. Governments today 
act as a conditioner in controlling the operation 
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and application of science. The future of any people 
is determined by it. Dr. Vannevar Bush, as a result 
of his experience as a scientist working for the 
United States government during the past war con- 
cludes that “If the democratic process works to 
foster effective government, if science can cure all 
of our ills, and not merely provide means of de- 
struction, men and nations can quarrel without fear. 
If headed over a cliff, with means of progress out 
of control, if the form of government is transitory 
and bound to transform itself into a selfish rule by 
some dominant group, if the application of science 
finally doomed all of us to die in a holocaust, there 
is little use to argue about the next strike or drought. 
The two central matters are interconnected. What 


science produces in way of application, within its . 


own changing limitations, depends on what is desired 
by authority, by those who rule or represent a 
people. Pure science may go its own way, explor- 
ing the unknown, with no thought except to expand 
the boundaries of fundamental knowledge. But ap- 
plied science pursues a path set by authority. It 
depends on public opinion whether it will be used 
for new cures, new sources of raising the standard 
of living, or new ways of waging the war.” 

It is belaboring the point to continue to elaborate 
on the importance of science in the world today. 
This is not our essential problem here. Our concern 
is with the “how,” “what,” and “why” of utilizing 
science in American history. As a departure it should 
be borne in mind that the history of science is as 
much a part of American history as the political 
history is. Grudgingly we have come to recognize 
that political history is what it is simply because 
of the determining effects of other facets of Ameri- 
can life. It is difficult to set up a blueprint that will 
detail how much of the history of science should be 
introduced. Suffice it to say that enough of it should 
be included so that the “‘infallibility” of the text or 
the teacher is dulled. The end should be to make 
the average person aware of what the scientific 
method is—experiment, observation, exact and im- 
partial analysis—as well as some understanding of 
what part science itself has played. As someone once 
said, perhaps of even greater importance is an under- 
standing of scientists, the role they have played, 
and the role they are preparing to play in the future. 


It is also necessary to make students aware of 
the fact that science is not a field that is limited 
to a nation, but it is essentially an international 
or supranational body of knowledge. There can be 
no American science any more than in the true 
sense there can be an American history. Both are 
parts of a total world picture. 
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Mr. Frankel teaches social studies and is head 
of the department in the Clifford J. Scott High 
School, East Orange, New Jersey. He has, in 
our opinion, some rather uncommon ideas as 
to how science and social studies ought to be 
taught and brought closer together in meaningful 
relations, especially at pre-specialization levels 
of education. In years gone by Mr. Frankel and 
your editor were colleagues on the faculty of 
the Summit, New Jersey, High School and jointly 
experimented with teaching units cutting across 
the department lines. 

This article reports a speech given before a 
national convention of the National Council for 
the Social Studies, a department of the National 
Education Association. We asked for it for 
publication in ovr journal and promised that 
our readers would see to it that the social studies 
teachers in their schools wouid have a chance to 
react to Mr. Frankel’s ideas. 

Mr. Frankel’s undergraduate work at Dart- 
mouth College, where he was an All-American 
center in football, included about equal credits 
in science and social studies. His graduate 
work has been at New York University, Teachers 
College of Columbia University, and the New 
School for Social Research. 











To those of us who work in the field of social 
studies it must be evident that something is lack- 
ing in the education of the students. We are made 
aware of this lack by the prevalence and success of 
the quack, the faddest, and the cultist of all types. 
And this lack is the neglect of giving science its 
proper place in our teaching of history. There is the 
obligation of stressing the scientific spirit in history 
as well as in the sciences; there is also the obli- 
gation of circumventing irrationality by scientific 
method. 

But this is not all. There is also the obligation to 
show that science and the scientific spirit in and 
of themselves do not offer the solution. The social 
studies teachers through their classes should show 
that science still must be controlled by the virtues 
mankind considers necessary for its perpetuation. 
The history of the last 30 years shows that science 
by turning itself against humanity can end itself 
or at least be forced back to a position comparable 
to those days we call the Dark Ages. 

The human equation is just as important as the 
atomic bomb equation and a lot less likely to become 
obsolete. 


Perhaps you will allow me to speak from my own 
experiences in the teaching of American history to 
illustrate how the history of science can be fused 
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into an American history course. Taught chrono- 
logically it becomes as much a factor in understand- 
ing the period as the art, literature, education, and 
the economics of the period. The historians of this 
country have disregarded and underestimated the 
role of the man of science in the development of 
our country. For one reason or another they have 
not seen fit to bring home to their readers the im- 
portant events in the history of science and the 
results of these events on the minds of the men 
of the day. The course of history has been changed 
by developments in science, and the social impacts 
of this change are studied without proper reference 
to the cause. Where American history is taught 
through the medium of many materials, a standard 
work such as Bernard Jaffe’s Men of Science in 
America should be part of the required reading. 

If on the other hand a topical treatment is pre- 
ferred, the teacher could develop a unit on the 
history of science showing the relationship of each 
period of our history to the scientific thinking and 
advances of the period. Here, for instance, can be 
brought out the relationship of the frontier to the 
emphasis by American men of science on the prac- 
tical applications of science. In a land that had to 
be subdued, a land covered with an overwhelming 
abundance of resources, and a land populated by so 
few people, it became a matter of necessity to 
develop technical skills and inventive capacities to 
the highest point. How well this was done is attested 
to by the record of the patent office in America. 

A course taught biographically is beautifully de- 
signed for the introduction of science into history 
through the scientists. Suffice it to say that what- 
ever the approach, except that involving a single 
text with no deviation and no supplementary ma- 
terials permitted, this wealth of important material 
can be introduced without any apologies. The single 
text must be emphasized for is not the very use 
of a single text non-scientific in itself? To preach 
and not practice would be valueless. Science should 
be introduced not as a body of facts but as an 
activity, the participation in which has profoundly 
affected life in the past, is affecting it today, and 
bids fair to play an even greater role in the future. 

How this can be introduced will vary with the 
training and background of each teacher. To those 
history teachers fortunate enough to possess a 
scientific background as part of their educational 
training, there is no problem. The picture of the 
history teacher conducting a scientific experiment 
to illustrate the invention or theory that had a pro- 
found effect on the thinking of the American people 
of the period can only elicit greater respect from 
the student. But to those less versed in the arts of 
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science the procedure is almost as simple. Coopera- 
tion with the science teacher for periodic lectures 
and experiments to the history class in connection 
with a regular schedule of lectures from the music, 
art, and domestic science teachers serves to make 
the pupil fully aware of those activities of Ameri- 
cans that are surely valuable parts of our history. 

It is also an opportunity for the youngster with a 
flair for science and a developed antipathy to history 
to take over the class and, as a result, realize the 
interest and greater implications of this study of 
man’s past record. 

What then is of importance in the field of science 
specifically that should be included in American 
history? There are many illustrations to show how 
the march of science affected and changed the social 
structure. One does not have to be versed in science 
to see the relationship between Whitney’s invention 
of the cotton gin and the developing slavocracy. 
Or for that matter the relationship is evident when 
one considers the invention of the telephone and 
the development of the railroads in connection with 
solving some of the problems of populating the West 
while at the same time creating others. The steam 
engine, electrical power and light, telegraph, radio, 
auto, plane, and dynamite are further examples of 
a list “ad infinitum.” Or to turn to another area, 
consider the countless developments in biology and 
medicine that preserved and extended the life ex- 
pectancy of the average American. For every in- 
vention that created a problem there also exists an 
invention that helped to solve a problem. But these 
are the commonplace, the inventions and gadgets 
too often taught without any thought of their scien- 
tific relationships. 

It perhaps is a bit more difficult, but a lot more 
important, to recognize a cause and effect relation- 
ship in the first synthesis of an organic compound 
in 1828 and the revolution in the minds of men that 
followed this disclosure. A German scientist, Wohler, 
by name, broke down urea, a waste product of the 
body, and conclusively proved that there was no 
difference between the chemicals of the body and 
the chemicals of the laboratory. The fact that man 
was not a thing apart, physically speaking, but 
simply a product of the composition of nature’s 
elements shook the very foundations of man’s so- 
ciety. Religion broke loose from the shackles of 
sorcery, witchcraft, mysticism, and magic, and estab- 
lished itself on a firmer foundation. Witness the 
revolution in American religion at this time. But 
even more than that was the freedom that was given 
to men’s minds. Another fetter of medievalism was 
severed and America had one more piece of evidence 
upon which to build democratic concepts. 
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Or perhaps it should be brought out that at a 
later date another biological development created 
a revolution in man’s society that is still in the 
process of being won. Darwin, in 1859, proclaimed 
to the world his theory of evolution. Its effects were 
not to prove that man was descended from the ape 
—a common misconception in the minds of many 
citizens—but rather to stimulate man’s thinking 
along the lines of a firmer belief in the concept 
that all men are created equal. 

As to the over-all effect that science has had on 
the American public consider for just a minute 
the trials and tribulations of the colonists in cre- 
- ating a Declaration of Independence and a Con- 
stitution based on a philosophy of natural laws and 
natural rights. Surely this could only be but the 
results of scientific rationalism of the 18th century. 

Or consider the fact that in the midst of the 
turmoil that was being created by the forces of 
dissolution just prior to the Civil War, science was 
important as one factor of unity in the nation. 
“Science . . . knew no North or South, or very little 
of either. The best achievements in these fields had 
a national quality and touched a great many patri- 
otic chords. At the very least they lifted men’s eyes 
above sectional quarrels, and gave the nation a 
common stock in which it could take pride.” So 
wrote Allan Nevins in his Ordeal of the Union, and 
he follows this with a brief treatment of the growth 
of scientific societies in this period of history, the 
effect and importance of the establishment of the 
Smithsonian Institute, the appearance of scientific 
journals, the scientists of the period—Mitchell and 
Maury of the South, and Schoolcraft and Henry of 
the North. These men, in the minds of citizens, 
were Americans not sectionalists. Can we skip over, 
for instance, the noteworthy contributions of Maury 
in discovering an improved sailing route to Rio or 
in shortening the trip “to California by directions 
that cut the time by weeks?” It was his work in 
the collection of data for navigational purposes that 
provided for this and offered a contribution to all 
the world. 

Even this is not all. The pragmatism of William 
James has become the distinguishing characteristic 
of the American. Its development finds its ante- 
cedents in the history of science in this country. 
James believed, in accordance with the common 
men of America, “that man can effect material and 
social changes, that he can create, and is, in fact, 
creating a new civilization.” He demanded that 
ideas be set to work—that progress was a counter- 
part of America. The creative individual became 
the center of this philosophy. And from this phi- 
losophy, many of those of us here are guided in 
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our teaching by a disciple of James—John Dewey, 
whose byword has been “learning by doing.” 

From still another angle science has had a pro- 
found effect in determining the course of our his- 
tory. Such a thing as radio is not simply a means 
of communication or enjoyment, but it is also a 
means of propaganda, a world-wide spread of ideol- 
ogies, an awakening of the backward people, a 
counter measure to a controlled press, and a means 
of carrying on the battle for world opinion. 

No consideration of science in American history 
would be complete without including the era in 
which we find ourselves today—the atomic era. 
There is no phase of our life that is not now colored 
by this new source of energy. Has not much of our 


‘ foreign policy since the war been based on the fact 


that America had it and Russia did not? Industry, 
medicine, community development, as a matter of 
fact the very existence of man, is vitally tied up 
to this little understood phenomenon. 

Lest it be assumed that science has been all posi- 
tive in the development of our country, it should 
be mentioned that today there no longer exists the 
idea that science is the panacea. Let us also bring 
out the cultural lag that exists between many of our 
institutions and the present scientific fact of in- 
determinism. Einstein in physics, DeVries with his 
mutation theory, Meyer in psychiatry, Millikan in 
astronomy—these are men who have brought back 
to our civilization a belief in the Almighty, a nega- 
tion of the mechanistic theory of the universe, and 
an acceptance once again of the concept of free will. 

To complete this story of illustrations, we can 
make mention of that newly created science, geo- 
technics, the applied science of making the earth 
more habitable. Here is neither science nor social 
science but a fusion of both serving us as another 
approach to a better understanding of some of the 
most persistent problems of our day. It is not 
geography, forestry, conservation, and engineering 
separately but all of them plus others that answer 
the “how.” It is a synthesis of knowledge—and that 
is the concept that should and can be stimulated 
in American history. 

What is desired is not science emphasized to the 
detriment of politics, economics, art, and literature 
among others, but an emphasis of all to produce a 
whole. 

If there is any value to the modern concept of 
education of the whole child and the development 
of personality through situations that produce 
growth, then there is value in the approach to Amer- 
ican history that carries with it a broader base, a 
broader treatment than that which is secured by 
emphasis on political and economic history alone. 
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S. Keport aes Glenmont ae 
The Second TAEF Institute 


By ROBERT H. CARLETON 


Executive Secretary, National Science Teachers Association 


. . . We are living in a competitively technological 
age, and the success of a nation in such a field rests 
largely on the originality of thousands of engineers 
and scientists employed in its industries. 


. . . An expanding economy and a consequent rising 
standard of living depend on new products and 
markets created by the technical resources of in- 
dustry. 


. . . Studies of England give clear evidence to the 
fact that a chief cause for its industrial decline and 
loss of world leadership was her failure to train and 
utilize adequate numbers of engineers and applied 
scientists so necessary to competitive strength and 
growth in our technological civilization. 

. . . The United States may be heading in the same 
direction of industrial decline if the expanding re- 
quirements of industry for scientists and engineers 
are not met in the years ahead. 


hese viewpoints were among the highlights of 

those presented by speakers at the Second 
Thomas Alva Edison Foundation Institute for 
Science Teachers held November 12 and 13 at 
Glenmont, home of Thomas A. Edison, in West 
Orange, New Jersey. Cooperating groups included 
the U. S. Office of Education, the American Asso- 
ciation for the Advancement of Science, and the 
National Science Teachers Association. Represent- 
atives of universities and colleges, industry, state 
and federal government agencies, foundations, pub- 
lications, and 14 additional educational and profes- 
sional organizations comprised the 60 participants 
in the institute. 

Over-all conclusion of the two-day proceedings 
might be summed up in these words: The survival, 
growth, and future strength of Western civilization 
can be anchored to the problem of increasing the 
quantity and the quality of the engineering and 
scientific manpower of the United States. The prob- 
lem of arresting the decreasing output of engineering 
schools, and of sharply increasing the supply on a 
long-range basis, is one the most important priority 
jobs facing the United States today. Nothing less 
than immediate and continuing, effective efforts 
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must be put forth by industry, government, educa- 
tion, and the public to encourage and interest many 
present and future high school youth to seek careers 
in the various fields of science and engineering. 

It is most timely to report the Second TAEF In- 
stitute now, in view of the current stage of develop- 
ment of the program for the Future Scientists of 
America Foundation. Many of the activities envi- 
sioned and now being planned for FSAF embody 
recommendations made at the institute. In fact, it 
is appropriate and a pleasurable privilege to give 
credit to both of the TAEF Institutes as prime fac- 
tors in sharpening and guiding the NSTA course of 
action relative to “scientific manpower and high 
school supply.” Although the over-all objectives of the 
association rest on the improvement of instruction 
in science for all youth at all educational levels, the 
association has concluded that the current and long- 
range problems of helping to alleviate the shortages 
in fields of scientific and engineering manpower are 
outstandingly critical. Hence the action program 
planned for the Future Scientists of America Foun- 
dation. 

In the official report of the institute specific steps 
for immediate action recommended by the partici- 
pants take up five single-spaced pages, 8% x 11 
inches in size. There are 60 specific recommenda- 
tions which are grouped under nine different head- 
ings. Space permits only a sampling of representa- 
tive statements from the list of recommendations. 

Elementary and secondary schools should: (1) 
Undertake critical studies cooperatively, through 
state departments of education, to discover specific 
factors that cause high enrollment and continued 
interest in mathematics and science in some schools 
and the opposite in certain other schools. (2) Rec- 
ognize the real individual differences in interests, 
abilities, and modes and rates of learning that char- 
acterize youth. Superintendents, principals, and 
teachers should constantly hammer away at the 
public whenever and wherever possible to educate 
them regarding sound educational policies concern- 
ing desired teacher-student ratios. (3) Encourage 
superintendents, principals, and science teachers to 
actively and energetically seek mutual working re- 
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lationships with industrial and business organiza- 
tions of each community which might serve the 
school in relation to science and engineering. (4) 
Improve science courses and science training of 
teachers at the elementary school level in order to 
develop scientific interests of children when they 
have the greatest urge to learn. 

Universities and colleges of science and engineer- 
ing Should: (1) Take a hard look at their drop-out 
rates; estimates indicate that 60 per cent of each 
entering engineering class does not graduate. Such 
a high drop-out rate tends to discourage secondary 
school teachers from recommending engineering as 

‘a career. (2) Establish educational programs for 
individuals who have dropped out of engineering 
and scientific schools; who, although lacking in pro- 
fessional ability, would make satisfactory technical 
assistants. (3) Encourage more girls to take up 
careers in science and engineering. (4) Establish in- 
timate relationships with secondary school adminis- 
trators and science teachers in each community in 
order to remove barriers that now cause grave mis- 
understandings. 

Industry—large and small—should: (1) Educate 
its stockholders to permit greater utilization of its 
five per cent tax deduction privileges for grants to 
non-profit institutions. (2) Make every effort to 
place high school science and mathematics teachers, 
as well as vocational guidance counselors, in sum- 
mer jobs that will add to their ability to become 
more effective teachers. (3) Establish educational 
programs for individuals who have dropped out of 
engineering and scientific schools and who would 
make adequate technical assistants. 

State and federal governments should: (1) 
Through the U. S. Office of Education and state 
departments of education, develop suggestions and 
guides for teachers so that an increased number of 
students will have real exploratory experiences in 
science and mathematics in their high school studies. 
(2)Provide well organized and correct source lists 
to teachers, parents, and students indicating scholar- 
ships related to science and engineering that are 
available upon application and acceptance. (3) 
Study present educational programs in mathematics 
and science at the elementary and high school levels 
and consider how these programs and courses can 
be strengthened in relation to engineering and 
science careers. 

Vocational guidance personnel and organizations 
should: (1) Stress the values of engineering training 
to students and parents as a preparation for many 
occupations which are often not readily associated 
with engineering and scientific work. Point out that 
many sales and industrial managers of today must 
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be informed on technical matters in order to com- 
petently perform their jobs. (2) See that students 
became personally acquainted with individuals in 
as many different careers as possible before the 
student “freezes” his mind to his vocational choice. 

Foundations should: (1) Finance sabbatical 
leaves for high school science and mathematics 
teachers so that they can vitalize their teaching with 
personal experiences in industrial, university, engi- 
neering, and scientific efforts in research, develop- 
ment, production, and distribution. (2) Specifically 
underwrite scholarship programs for girls in engi- 
neering and science. (3) Support exhaustive research 
studies to determine why many young people de- 
velop, during their formal educational process, a dis- 


‘like for mathematics and science noting that this is 


in contradiction to their former interest in every- 
thing. 

Local community organizations should: (1) Work 
for tax support for increasing salaries of science and 
mathematics teachers on a merit system based on 
individual performance and thus meet the unusual 
competition in specialized fields of industry and 
government. (2) Work for improved _teacher- 
student ratios in the classroom. (3) Work for ade- 
quate and effective laboratory facilities and equip- 
ment for science classrooms. (4) Sell taxpayers on 
the desirability of each community providing sab- 
batical leaves for outstanding science and mathe- 
matics teachers so that they may continue their pro- 
fessional studies and become better informed of the 
developments in science and engineering of industry, 
government, and universities. 

Participants in the institute agreed with Dr. A. H. 
Compton who, speaking at the 1951 National 
Science Fair in St. Louis, said: “Engineers and 
scientists, under present world conditions, provide 
technical strength for protection against those who - 
could destroy our free way of life. We must sharpen 
the spear that we hold in one hand while we apply 
the trowel with the other.” 

To fulfill this goal, engineers and scientists are 
needed by the tens of thousands. To fill the pipe- 
lines, educators must utilize every opportunity to 
provide the required leadership, at the high school 
and elementary school levels, to thoroughly arouse 
enthusiasm and interest in science among many 
more students than now follow through a full se- 
quence of courses in mathematics and science in 
the upper years of high school. 

Copies of the full report of the institute may be 
obtained free of charge by sending a request to: 
Vice Admiral Harold G. Bowen, USN (Ret.), exec- 
utive director, Thomas Alva Edison Foundation, 
Inc., West Orange, New Jersey. 
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——PRECIPITATES=—— 


Announcements, News, and Views of Current Interest 





AN UP-TO-DATE list of GE teaching aids for science 
announces a new chart for the classroom, “Lamps 
and the Spectrum,’ 25 x 38 inches in size and 
printed in four colors. Other titles listed include 
booklets on “Edison and Electricity,” “Story of 
the Turbine,’ “Story of Light,” and “Story of 
Electronics” and a chart on “Fluorescent Ballast.” 
All are free. Write to General Electric Company, 
Editorial Department, 221-6, 1 River Road, Sche- 
nectady 5, New York. 

THE HARVARD SUMMER SCHOOL special program 
for teachers of science, scheduled for July 1 to 
August 15 or 23, looks mighty good and inviting. 
Included in the offerings are courses to be taught 
by Harvard President James B. Conant and Fletcher 
G. Watson and Paul F. Brandwein. For further in- 
formation write to Harvard Summer School, 2-F 
Weld Hall, Cambridge 38, Massachusetts. A number 
of scholarships are available for secondary-school 
science teachers; if interested in applying, request 
the “Science Education Scholarship Application” 
form from the above address. 

A NEW WESTINGHOUSE booklet, “Electrical Farm 
Equipment You Can Build,” describes in text and 
beautifully clear, colored diagrams 23 pieces of 
equipment easily built from inexpensive materials 
readily available. Many of these would be excellent 
construction projects for science students. Designed 
primarily for use in the 4-H Farm and Home Elec- 
tric Program sponsored by the Westinghouse Edu- 
cational Foundation, the booklet is available on 
request to School Service, Department T, Westing- 
house Electric Corporation, Box 1017, Pittsburgh 
30, Pennsylvania. 

A NEW PAMPHLET describing the Kampmeir- 
Lariviere Anatomy Charts, produced by Denoyer- 
Geppert Company, will be found interesting and 
helpful to high school biology teachers and to 
teachers of biological subjects at higher levels. Get 
a copy by writing to Denoyer-Geppert Company, 
5235-5259 Ravenswood Avenue, Chicago 40, IIl. 

CLOSING DATE for awards under the Fulbright 
Act is April 15. Application forms and informa- 
tion are obtainable from Conference Board of Asso- 
ciated Research Councils, Committee on Interna- 
tional Exchange of Persons, 2101 Constitution Ave- 
nue, Washington 25, D. C. Those available are 
university lecturing and _ post-doctoral research 
awards in East Asia and the Pacific. 
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WANT TO LOOK for uranium? If so, you'll want 
a copy of the revised edition of the pocket-sized 
handbook, “Prospecting for Uranium,” now avail- 
able from the Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, D. C.; 
price 45 cents. Published jointly by the Atomic 
Energy Commission and the U. S. Geological 
Survey it includes eight color reproductions of 
common uranium bearing ores. The text is designed 
to answer all common inquiries received by the gov- 
ernment agencies as the result of AEC’s continuing 
program for domestic uranium production. 

CoRONET Fits, Coronet Building, Chicago 1, 
Illinois, has released three helpful booklets describ- 
ing their 16mm sound motion pictures now avail- 
able. Quite an imposing list, including many useful 
in science teaching at elementary, junior high, senior 
high, and junior college levels. 

Two EXCELLENT ARTICLES by Professor William 
Schriever, physics department, University of Okla- 
homa, Norman, may still be available in the form 
of reprints if you drop him a note of request. One 
describes how to construct a slide-projector in the 
lecture desk, and the other is a down-to-earth dis- 
cussion of the problems of the training of science 
teachers in science. NSTA congratulations to him on 
both these articles which appeared in Science, the 
weekly magazine of the American Association for 
the Advancement of Science. 

Tue “Facts Ficut Fears” filmstrip of the Na- 
tional Foundation for Infantile Paralysis has been 
in great demand by science teachers both in second- 
ary schools and in colleges. Loan copies may be 
obtained from Marian V. Miller, Heaith Educator, 
NFIP, 120 Broadway, New York 5. To accompany 
the filmstrip, the high school unit—‘Poliomyelitis, 
A Source Book for High School Students”—and the 
teachers guide are recommended. 

A CLASSROOM PROJECT for the study of paper- 
making has been produced by the Hammermill 
Paper Company, Erie 6, Pennsylvania, and is now 
available at 25 cents each for a packet of needed 
materials and an instructional booklet. The packet 
includes a booklet entitled “How To Make Paper 
by Hand,” which illustrates and describes 17 steps 
in making handmade paper; a 5 x 7-inch piece of 
Fourdrinier paper machine wire (used in the paper- 
making project), and several sheets of special paper 
for use in carrying out the project. 











Palmer, Powers, & Pieper To Retire 


In a half century that brought profound changes 
in philosophy and practices in science teaching in 
American schools, it was perhaps inevitable that 
a number of stand-out names would develop. In the 
old argument of whether the times make the men 
or the men makes the times, there seems to be no 
question regarding these three: they made the 
times. Perhaps never again will we hear of the re- 
tirement in the same year of three such outstanding 
figures in our field. The following accounts of their 


leadership and a tribute to each of these men have . 


been written by representative NSTA members. 
However, your editor cannot refrain from adding 
his own acknowledgment and appreciation of the 
kindly advice, encouragement, or severe criticism, 
as the situation seemed to merit, which each of 
them has freely offered. My hope is that NSTA 
members may likewise become benefactors of such 
counsel through my professional activities as your 
executive secretary and editor of your journal. 

Robert H. Carleton. 


(PHRAIM) LAURENCE PALMER. “Eph,” as he is 

known to many friends, has devoted most of 
his professional life to teaching in the region where 
he was born and where he received his formal edu- 
cation. He was born in 1888 at McGraw, New 
York, and in due course of time he earned three 
degrees at nearby Cornell University. Following 
six years at Iowa State Teachers College he re- 
turned to Cornell and has served on the staff there 
since 1919 except for time spent in the navy or 
while away teaching. 

Dr. Palmer came to know nature study by work- 
ing with Liberty Hyde Bailey, Anna Botsford Com- 
stock, and others who helped launch a revitalized 
idea of what science studies might be like. He has 
tried to bring an understanding of nature study in 
its best connotations to pupils, teachers, college pro- 
fessors, laymen, and others. In such efforts he has 
taught at many colleges and universities, lectured 
at teachers meetings, and carried on field work 
far from “Cayuga’s Waters.” He has frequently 
taken youth and adults on field trips at times and 
places where others saw no opportunities for nature 
study trips. He has used mass media such as radio 
to demonstrate nature study lessons. The Cornell 
Rural School Leaflet has over the years revealed 
his amazing creativity and versatility. The Nature 
Magazine articles have revealed his attention to 
organization and details. A large number of articles 
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in professional journals have revealed his impatience 
with superficial scholarship. His critical guidance 
of many graduate students has revealed his devo- 
tion to research. His services as an officer (includ- 
ing presidency of the Department of Science In- 
struction of the NEA) and as a member of many 
professional, scientific, and social organizations have 
revealed his eagerness to work with others. His 
ability to tell a good story and to laugh at a better 
one have revealed his keen sense of humor. His 
work in scouting, camping, conservation education, 
and writing have revealed his deep concern that 
science can and must go beyond the classroom in 
order to make science a way of life. 

In the years ahead many of you will undoubtedly 
have a chance to come to know Dr. Palmer per- 
sonally since he will extend his influence through 
services as director of educational activities for the 
National Wildlife Federation. He will continue to 
call 206 Oak Hill Road, Ithaca, New York, home. 


RALPH Powers. Professor Powers, head of 
e the department of the teaching of natural 
science at Teachers College, Columbia University, 
is retiring this year after 29 years of outstanding 
service in that institution. Since 1912 he has de- 
voted his energies to the teaching of science—until 
1916 as a high school teacher in Terre Haute, In- 
diana; then for four years in the high school of 
the University of Minnesota where he completed 
his doctor’s degree. After a year’s work at the 
University of Arkansas, he was called back to the 
University of Minnesota where he served two years 
before going to Teachers College where he has 
remained. 

Most of his many hundreds of students and 
countless others who know him chiefly through his 
writings and lectures will agree that for the past 
quarter century Ralph Powers has been the out- 
standing science educator. Much of his leadership 
has been demonstrated as chairman of national 
committees. He chaired the committee representing 
NSTA and the AAAS Cooperative Committee 
which, at the request of the U. S. State Department, 
prepared the report of Science Course Content and 
Teaching Apparatus for distribution to the war- 
devastated countries. He was chairman of the com- 
mittee which wrote the Thirty-First Yearbook of 
the National Society for the Study of Education 
entitled A Program for Teaching Science. However, 
last February in an address at the 25th anniversary 
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dinner of the National Association for Research in 
Science Teaching he pointed out that were he to 
have responsibility for a yearbook today, it would 
be quite different from that in 1932. Such a year- 
book, he said, would reflect our changed concep- 
tion regarding the nature of the learning process; 
it would hold that the generalizations in science 
which are important to students will emanate as 
concomitants from their efforts to deal successfully 
with what they accept as their own developmental 
tasks. Such a change in position on educational 
theory is, in the eyes of this writer, another striking 
example of his outstanding leadership in science 
education. 

Dr. Powers was born in Petersburg, Illinois, in 
1887. He is now making his home in Haworth, New 
Jersey. From this point his writings, lectures, and 
other activities will continue to flow out and into 
the matrix of science education. 


HARLES J. Pieper. After teaching in Indian- 
C apolis and the Universities of Minnesota and 
Chicago, Charles J. Pieper became professor of 
education and chairman of the department of science 
edueation at New York University where he has 
directed the educational programs for thousands 
of science teachers. 

He was editor of Science Education during the 
years when it became established as the outstanding 
medium for reporting research in science education. 
He encouraged and helped to implement the de- 
cisions of the National Association for Research 
in Science Teaching, of which he was a charter 
member, and the National Council on Elementary 
Science to make Science Education their official 





E. Laurence Palmer 
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journal. In classroom and seminar he has demon- 
strated a remarkable ability to arouse in his stu- 
dents an abiding interest in the philosophy and 
concepts of science and their relation to personal 
and social behavior, attitudes, and ideals. His is 
a thoroughness of lecture, demonstration, and dis- 
cussion which probes ever deeper into the observa- 
tions supporting the fact—deeper into the exact 
nature of the relationship between phenomenon and 
phenomenon. His lectures highlight, as his conduct 
illustrates, a painstaking search after the data—all 
the evidence that can be found—and then a careful 
searching identification and endorsement of an at- 
titude or a careful charting of a course of action, 
whether in personal human relations or in pro- 
fessional planning, fully reflective of all the evi- 
dence available. 

As a member of the committee that wrote the 
Thirty-First Yearbook of the National Society for 
the Study of Education he prepared the recom- 
mendations concerning the science program of the 
junior high school years. Here he urged, 20 years 
ago, that junior high school science experiences be 
organized around common personal and social prob- 
lems of human adjustment to the materials and 
forces of the environment. Criteria of a problem 
and of an adjustment or behavior worthy of study 
and practice by boys and girls were proposed. It 
is interesting to note that this belief in the im- 
portance of science education for personal and social 
adjustment has been shared by so many in mofe 
recent years. 


Professor Pieper was born in Avilla, Indiana, in 


1887, and his home is now in New Rochelle, New 
York. 


Charles J. Pieper 
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The Science Teacher’s Objectives 
and Their Sources 


By JOSEPH ZIPPER 


he science teacher, in his efforts to guide the 
children and youth of today to successful growth 
and development, is constantly faced with the choice 
of various educational aims and of various pro- 
cedures to attain these aims. In an age when knowl- 


edges and methods classed generally as science have | 


exercised vast influences in changing patterns of be- 
havior, the teacher of science in cooperation with 
other teachers must assume responsibility in plan- 
ning a curriculum which will result in the adjust- 
ment of the whole student. In a democratic so- 
ciety which is ideally committed to the fullest pos- 
sible realization of personal potentialities and the 
most effective participation in that society by all of 
its members, the science teacher is looking to the 
successful adjustment of each student to the student 
himself, to the student’s physical environment, and 
to the social groups in which the student lives. 


ISSUES IN SCIENCE EpuCATION. The fundamen- 
tal issues current in the teacher’s choice of objec- 
tives are varied. First, the science teacher has the 
duty to relate the activities of the students in his 
classroom to other activities of their lives. The 
activities of the science classroom are not to be cut 
off from the experiences in the other classrooms, in 
the home, and in the community; these are all part 
of the individual who is living them, and the clearer 
the lines of relationship established between the 
various sources of learning, the more effective will 
be the total adjustment of the student. Second, the 
science teacher has the job of guiding the student to 
do, as well as to know and to feel; here the final re- 
sponsibilities lie within the individual student him- 
self, moving from the knowledge of scientific prin- 
ciples and concepts to the application of these 
knowledges in meaningful situations to the solution 
of problems. Third, the science teacher is confronted 
with the impending dichotomy in the content of 
science and in the procedures used to attain indi- 
vidual and social objectives. The main differences 
here are between the principles of science organized 
by one artificial criterion or another, between aca- 
demic cataloguing of concepts and the application 
of the principles used as a basis for intelligent de- 
cision and action. The popular misconception that 
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identifies science with its products instead of with 
both subject matter and methods of inquiry must be 
corrected. Fourth, the science teacher faces the task 
of filling the intellectual gap which lies between the 
men of science and the average citizens of our de- 
mocracy, and even between men expert in one sci- 
ence and those expert in other sciences. The rela- 
tionship between the expert and the citizen in a 
nation the economy of which depends on a handful 
of experts in the scientific fields is an enormous 
problem of communication. 


CURRENT PROBLEMS OF HOME AND COMMUNITY. 
The science teacher will be guided in his choice of 
objectives by his knowledge of current problems in 
the home and in the community in which he and 
his students live. The youths learn through seek- 
ing to achieve purposes. These purposes are often 
derived from their homes and their communities. 
Many purposes are common to all because there is 
a constant interaction of members in the many social 
groups. Modern youth share many problems to the 
solution of which an understanding of science is ap- 
plicable; some of these problem areas have been 
identified by the National Committee on Science 
Teaching as: health, recreation, safety, work, con- 
sumership, interpersonal relations, conservation, ma- 
turing philosophy of life, and responsible socio-eco- 
nomic action. i 

As specific problems are identified by the students 
under the guidance of the science teacher, the learn- 
ing activities can be planned as steps to be taken in 
solving the problem. Scientific knowledges thus be- 
come the basis for decision and action. The learners 
gradually and progressively become more capable 
of making decisions that are compatible with avail- 
able evidence. Problem-centered groups face com- 
munity problems like blood shortages by collecting 
pertinent information from many sources and peo- 
ple, by making counts, typing, staining smears in 
their school laboratory, by visiting laboratories in 
the local hospitals, and by making donations. They 
study and participate in programs involving rat erad- 
ication, or the restoration of wildlife in cooperation 
with the game commission and the sportsman’s 
league, or conservation of the soil under the guid- 
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As we’ve said before, every teacher who teaches 
does so in terms of definite objectives. They may 
or may not be identical with those stated in the 
course outline or syllabus, and they may or may 
not be in harmony with generally accepted 
philosophy of the school. What is the source of 
the science teacher’s objectives? Those of us who 
missed Joseph Zipper’s discussion of this question 
at the AAAS meeting last December in Phila- 
delphia will welcome this article. It reports the 
author’s views as given in the symposium held 
by Section Q on the education of the science 
teacher. 

Dr. Zipper is professor of biology and educa- 
tion at Gannon College, Erie, Pennsylvania. His 
undergraduate work was done at Edinboro, Penn- 
sylvania, State Teachers College, and he holds 
M. A. and Ed. D. degrees from Columbia Uni- 
versity. He has also done special graduate work 
on algae at the University of Pittsburgh. 











ance of the soil conservation agent and the county 
agent, or the control of the gizzard shad and the sea 
lamprey. They search out and identify inade- 
quacies in their diets and plan remedial programs 
and then make the information available to the 
whole school; they investigate and evaluate the 
hygienic practices of local restaurants by using 
simple culture techniques. 

Children and youth learn only what they accept. 
When the curriculum becomes dominated largely by 
an academic study of problems of the past or of 
the teacher’s choice, a lack of interest and reality 
becomes evident. The needs of the students and of 
the community become objectives in the classroom 
of the science teacher whose knowledge of current 
problems in the home and community guide him in 
planning the science curriculum. 


CONCEPTS OF Basic SCIENCE. The science teacher 
will be guided in his choice of objectives by his 
concept of basic or fundamental science. The teacher 
who views science education as a means of teaching 
the students to employ the elements of scientific 
methods, to learn functional understandings of 
scientific concepts, to realize the significant social 
implications of scientific principles, to develop skills 
in experimental work and reflective thinking, and 
to develop scientific attitudes, must use different 
approaches to learning than he who conceives of 
basic science in terms of neatly packaged bundles 
of knowledges. If the role of knowledge in education 
is to promote all phases of growth and development 
of youth, then youth must use these knowledges in 
realizing their own welfare and that of their com- 
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munity. The dichotomy in the subject matter of 
science and in the learning procedures to attain 
individual and social aims is increased when the 
teacher places emphasis on arbitrarily organized 
content or on the techniques of teaching, rather 
than on a use of content and method of inquiry in 
the students’ lives. 


STATEMENTS OF VALUES. Educational policy 
makers have made many statements to guide the 
development of education, and it is necessary that 
the science teacher scrutinize these broad directives 
with a purpose to determine his own functions in 
the implementation of these policies and in the 
future evolution of new policies. Many of these 
statements call for specific applications of scientific 
knowledges and methods as does the President’s 
Commission on Higher Education in its directing 
the student “to maintain and improve his own health 
and to cooperate actively and intelligently in solv- 
ing community health problems”’ and “to understand 
the common phenomena in one’s physical environ- 
ment, to apply habits of scientific thought to both 
personal and civic problems, and to appreciate the 
implications of scientific discoveries for human wel- 
fare’ and “to acquire and use the skills and habits 
involved in critical and constructive thought.” 

Throughout the reports of different policy-making 
bodies the objectives of education are directed to 
the intelligent solution of personal and socio-eco- 
nomic problems and to effective participation-in a 
democratic society. The accent of the aims of educa- 
tion is on the doing, the practice, the participation; 
the aims are active and direct the use of science 
content and science methods in a democratic setting. 


STUDENT’S NEEDS AND PurRpPosES. The student’s 
purposes and needs are what make knowledge use- 
ful and meaningful. The students learn through 
seeking to achieve purposes and to satisfy needs. 
Children and youth learn only what they accept, 
and through behavior give expression to what they 
learn. The science teacher is guided in his choice 
of objectives by the personal problems of the stu- 
dents who use science. The fundamental direction 
of the learning process comes from within the 
learner; the teacher of youth seeks to guide them 
in attaining their purposes and in recognizing 
broader purposes in their lives. Effective education 
deals directly with the problems of the students. 
Problems of personal health and hygiene, of personal 
concern about the nature of the universe, of curiosity 
about the nature of one’s self and human growth 
and development, of fear about atomic warfare, of 
confusion over the philosophy of science—these are 
all problems of modern youth who may seek their 











solution in the investigation of science. Personal 
concerns over community problems like conserva- 
tion, public health, limited food supply and the 
growing population, man’s place in the cycle of 
nature, interrelationships and controls of living 
organisms—many of these are recognized by modern 
youth as important and identified as areas in which 
personal study and decision for action must be 
taken. 


Tue Settinc. The setting, that is, the location 
of the experiencing through which the science stu- 
dents learn, must be one in which they may consider 
many divergent ideas and points of view as they 
develop their own tentative conclusions and atti- 
tudes. In a speech at the 25th Conference on thé 
Education of Teachers in Science, S. Ralph Powers 
said, “The school should be looked upon as a 
regional institution deriving its objectives, or pur- 
poses, or reason for being, from the region or com- 
munity which it serves. That is, the setting must be 
where we are.” 

In such a setting, the objectives include all areas 
and all endeavors to which people of the local region 
react; as students work collectively to solve their 
personal and community problems under the guid- 
ance of their teachers, and as they work to put their 
conclusions into effect, they learn to use the elements 
of the scientific method. Interest in the process of 
science is fired by their becoming real participants 
in the process and their realizing success by its use. 
Appreciation for scientific truths and the endeavors 
of scientists is enkindled by their striving to practice 
science. Skill in the use of equipment and in the 
evaluation of tentative conclusions is sharpened by 
actually doing a job and seeing the concrete results 
of that action. 

Group process seems to be, in its highest inter- 
pretation, the scientific methods put to use by a 
number of individuals in democratic cooperation. 
Many of the attitudes, accepted and classed as 
scientific, are valued in group process. The goals of 
the group of students may involve policy-making, 
policy-evaluating, program-building, fact-finding, 
coordinating, and acting on decisions. Problems 
attacked by a student group may involve those of 
group action in which the group decides upon a 
solution and puts the solution into operation, those 
of public policy on which the average member of 
the group only wishes to recommend some action or 
to hold an intelligent opinion, and those of personal 
conduct which are encountered daily by nearly every 
member. Students in the science classroom may 
identify, select, and define problems; they may col- 
lect data from many sources like newspapers, maga- 
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What Is It? 





Louis Panush, editor of the Metropolitan Detroit 
Science Review, sent us this interesting “shot” taken 
by a science club member as Mr. Panush was giving 
a series of demonstrations at a meeting. Just as the 
picture was taken another teacher dropped by to 
heckle the demonstrator who claims that the ques- 
tion-mark whirl of smoke above the heckler’s head 
gives a proper “what-are-you-doing-here?”’ touch to 
the resultant picture. 


zines, pamphlets, textbooks, references, museums, 
zoos, laboratories, experts, documentary films and 
filmstrips, field trips, local surveys, radio, tele- 
vision, movies, interviews, conferences, letter cor- 
respondence, and other personal experiences; these 
data may be interpreted and presented for group 
consideration by methods like the round table, 
forum, or panel discussions, individual reports, 
lectures by experts, photographs, posters, scrap 
books, demonstrations, maps, charts, graphs, tables, 
and diagrams. Then hypotheses may be suggested 
for group deliberation and appraisals made to obtain 
a consensus; if conclusions involve directions for 
action, then action may be provided for by the group 
agencies; final evaluations may be made in the 
light of achievements of accepted goals. 

In such a setting, wherein individual and socio- 
economic problems are handled by a group of stu- 
dents, the science teacher must be as willing to learn 
as is the student in facing novel situations; he must 
realize that the problem-solving attitude gives pur- 
pose and direction to the thinking of the group. 
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Science 


in the Service 


of Youth 5 Interes t5 


By STEPHEN ROMINE 


cience instruction can be awfully dull. And all 
S too often it is. In an era when science is so 
important, such a situation is deplorable. With all 
of its potential for better living, science should make 
a real contribution to the general education of all 
pupils. Many schools are not seizing the opportuni- 
ties which exist, and in some science enrollments are 
lagging. 

One approach to more and improved outcomes is 
through the interests of boys and girls. Many of 
these relate closely to science. Such interests offer 
clues for the selection and organization of learning 
materials and experiences. In using them motiva- 
tion may be more intrinsic and effective, and more 
sustained effort may be forthcoming on the part of 
the learner. Interests also provide the alert teacher 
with insights into pupil needs and problems. In deal- 
ing with these, science instruction may serve young 
people and society more realistically. 

Attention to pupil interests does not mean aban- 
donment of other goals and objectives. In many 
cases it will enable teachers to do a better job with 
materials and experiences ordinarily included in 
science courses. However, for many pupils it likely 





A continuing problem in the minds of most 
science teachers is how to provide or grasp hold 
of learning situations that are really challenging 
to the students—situations in which the students 
can identify problems that are their own and 
thus provide a real reason for them wanting to 
learn. 

The techniques and procedures used to dis- 
cover, instigate, or inflict such situations are 
many and varied. Perhaps the best ones cannot 
be planned, at least not very far in advance (as 
in a topical-outline form of syllabus complete to 
the last detail). 

Suggestions for using situations based on the 
interests of youth are set forth in this article by 
Dr. Stephen Romine, who is associate professor 
of education at the University of Colorado, 
Boulder. 
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will mean that more emphasis be placed upon prac- 
tical and everyday aspects of science and less upon 
highly technical information. Adaptation of courses 
to meet individual differences permits variation ac- 
cording to the requirements of the particular class 
or school. Interests offer a basis upon which to make 
adaptations. 

Utilization of youth interests also means that 
teachers begin with concepts and use illustrations 
already understood to some degree by the learner. 
This is educationally sound, and in no way does it 
prevent the expansion and enrichment of courses. 
Pupils and teachers must work cooperatively in this 
approach to science, a fact that promotes better 
teaching and better learning. Attention to interests 
does not mean the “watering down” of ccurses. 


Determining Youth Interests 


The process of pupil-teacher planning is an excel- 
lent means of ascertaining and using pupil interests. 
A number of specific steps may be taken. For ex- 
ample, a class may develop a checklist of possible 
interests and use it to analyze and synthesize the 
interests of the group. Pupils may also be asked to 
bring in ideas or materials about which they would 
like to study, or to raise questions which they would 
like to have answered. A science museum or exhibit 
may provide clues concerning pupil interests. Or 
teachers may simply ask pupils to express interests 
which they (the pupils) believe are appropriate to 
the work in science. 

Educational literature also reveals a variety of 
youth interests. Many of these may be dealt with in 
science. However, no school should rely solely on 
studies presented by others; it is desirable that each 
school make its own, or that each class in science 
take stock of the interests of the pupils enrolled. 
Variations are inevitable. Published materials do 
offer ideas for local studies and may be used as a 
guide. 

In determining the interests of a class, the study 
should not be restricted solely to science interests. 
There are broader areas of concern which may be 
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included in other fields as well as in science. For 
example, pupils may be interested in developing a 
strong, healthy body. Science (particularly biology 
or physiology) may do much with, and for, such 
an interest. So also may courses in health and physi- 
cal education or homemaking. Numerous other il- 
lustrations might be cited. It is important, of course, 
that teachers in the various fields of instruction 
work together so that both unnecessary repetition 
and gaps may be avoided in the total educational 
program. 


Some Useful Pupil Interests 


There are numerous interests which the science 
teacher may utilize. These range from a desire to 


grow roses or raise pets to that of wishing to under-- 


stand atomic fission. In visiting science classes the 
writer has found that pupils are interested in many 
things which are legitimate to a course in science 
and which may be employed to enliven instruction. 
Less often has he observed careful and well planned 
use of these. Of course, such observations are not 
limited to science instruction. 

Listed herein are a few larger interests determined 
in a comprehensive study made of Colorado youth. 
These are presented to illustrate a variety of topics 
with which science instruction may deal. They are 
not topics which relate only to science, however; the 
science teacher may easily get at others more spe- 
cifically related to given courses in science. Con- 
sider the following topics which boys and girls indi- 
cated that they would like to study: 


How to think for myself and attack problems 
intelligently 

How to study effectively and do better in school 

What physical, mental, and emotional changes 
occur in a person as he grows up? 

How to build a strong, healthy, and graceful body 

Human growth, maturity, and reproduction 

Worries, feelings of inferiority, anger, conceit, 
self-consciousness, loneliness, and other prob- 
lems—how they come about and what you can 
do about them 

Deciding what job (jobs) you would like to 
enter 

How to get the most for your money and make 
it go farther 

Participating in some activities of your own 
choice as hobbies, such as art work, woodwork 
and other crafts, photography, gardening, rais- 
ing pets, and others 


These few suffice to suggest the wide range of possi- 
bilities. In dealing with them science instruction 
may well overlap into other fields, and the oppor- 
tunities for correlating science and other fields 
should not be neglected. 
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Dealing with Pupil Interests 


Specifically how may a science teacher employ 
youth interests to promote more effective instruc- 
tion, and how may he contribute to the satisfaction 
of these interests? Unless this question can be 
answered through a vigorous program of action, 
there is little value in being concerned with inter- 
ests. A few suggestions are offered in terms of the in- 
terests previously enumerated. 

All courses in science have hobby possibilities; in 
fact, many hobbies have a basis in science, such as 
photography, prospecting, gardening, radio, etc. At- 
tention to such interests in general science, biology, 
physics, or chemistry is not difficult. Individual pro- 
jects bearing on the given area of interest are pos- 
sible, and teachers may work into units of instruc- 
tion elements which bring these hobbies into the 
picture. At the same time, the field of science offers 
many vocational possibilities. Teachers may legiti- 
mately explore such possibilities with pupils. The 
role of science in agriculture, mining, medicine, in- 
dustry, business, homemaking, nursing, and other 
areas is an important one. In outlining how science 
serves mankind and the many job opportunities in 
the fields of science, general student interest may be 
greatly stimulated. 

The problem of worries and so on is well suited 
for inclusion in a biology course, as also are topics 
relative to human growth, maturity, and reproduc- 
tion. The latter topics require careful planning if 
they are to be dealt with in the curriculum. The 
building of a strong and healthy body may entail 
several units of instruction developed specifically to 
deal with the many aspects of this large topic. 
Pupils having particularly strong interests in this 
area may do special work or assist in the teaching 
process. Close pupil-teacher cooperation may yield 
personalized instruction of much value to the class. 
This sort of teaching involves attitudes, habits, 
ideals, and other aspects of behavior in addition to 
science concepts and understandings. 

The physical, mental, and emotional changes 
which boys and girls undergo in growing up pose 
many problems for them. Science certainly can help 
with these. The consumer aspects of science may be 
dealt with in general science, biology, or chemistry 
to help pupils spend more wisely. Particular units 
dealing with such things as cosmetics, soaps, den- 
trifice, and so on, provide approaches to interests 
in this area. 

Science teachers, in fact all teachers, have an ob- 
ligation in assisting pupils to learn how to study 
more effectively. Pupils are interested in this, and 
outcomes in science may be stepped up by improv- 
ing the ability of pupils to learn. Learning to read 


The SCIENCE TEACHER 


science materials offers one way in which a contri- 
bution may be made, and time may legitimately be 
set aside in science courses to deal with this skill. 
Emphasis upon problem solving and upon helping 
pupils learn how to think and apply themselves is 
important. Countless opportunities exist in science 
courses for such activity. It must not be assumed, 
however, that the existence of these is any guaran- 
tee that pupils will emerge from the courses with 
great gains in the abilities involved. Teaching must 
be aimed specifically at helping pupils attain the 
ability of thinking and of tackling a variety of 
problems intelligently. 

The suggestions made herein illustrate a few ways 
in which science instruction may deal with pupil 
interests. Separate units may be developed in terms 
of some interests, such as those pertaining to health 
or to vocations in science. Other units in courses 
may use pupil interests as an introductory medium, 
or group and individual projects may grow out of 
these units in terms of the particular interests. The 
pupil-teacher planning involved in these procedures 
is valuable for improving instruction. The mere fact 
that the teacher evidences a genuine concern for 
pupil interests and attempts to meet underlying 
needs may give vitality to science courses. 


Elementary Safety Conference 


The appalling accidental death and injury toll 
claimed among young children is the impetus for 
the National Conference on Safety Education in 
Elementary Schools to be held on the campus of 
Indiana University, August 18-22. Elementary 
school people from all parts of the United States 
are invited to participate in this working confer- 
ence to be administered by the National Commis- 
sion on Safety Education of the National Educa- 
tion Association. 

Teachers, principals, supervisors, and superin- 
tendents will consider ways in which safety educa- 
tion can be made more effective and will devise their 
own recommendations in discussion groups. All ele- 
mentary school personnel interested in attending 
should contact Norman Key, secretary, National 
Commission on Safety Education, 1201 Sixteenth 
Street, N. W., Washington 6, D. C. 


The possibilities in science are many. It is to be 
hoped that this field of instruction may increase its 
contribution to the education of boys and girls for 
living in a modern, scientific world. The utili- 
zation of youth interests offers one approach which 
teachers cannot afford to neglect. 
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The West Coast 


Nature School 


By GERTRUDE W. CAVINS 


Professor of Chemistry and Science Education 
San Jose, California, State College 


Ir “THE PROPER STUDY of mankind is man,” then 
the proper study of the natural sciences is nature, 
some members of the natural science faculty at San 
Jose State College in California decided many years 
ago. 

One result of that decision is the West Coast 
Nature School, affiliated with, but not a part of, the 
college. It held its first one-week session at Big 
Basin in the Santa Cruz Mountains in 1931. Since 
then 44 sessions have been held. Since 1949 a trip 
has been taken to Death Valley during the Easter 
vacation, and the 1952 expedition will be the 
school’s 46th session. 

More than 4000 students, from those of college 
age to adults of mature years, have enrolled in the 
West Coast Nature School. Its 47th, 48th and 49th 
sessions will be held next summer at Yosemite Na- 
tional Park (June 15 to 21), Fallen Lake Lodge 
in the Lake Tahoe region (June 22 to 28), and at 
Asilomar on the Monterey Peninsula (June 29 to 
July 5). 

The tie between the West Coast Nature School 
and San Jose State College is both a personal and 
an academic one. Ever since the school began, its 
instructors have been present or former members 
of the college faculty. The college accepts two 
quarter units of credit from those attending one of 
the week-long summer sessions so that by enrolling 
in all three of the sessions a student may earn up 
to six quarter units of college credit. Because the 
West Coast Nature School is not supported by 
state funds, a $15 fee is charged for each session 
and the school is self-supporting. 
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West Coast Nature School sessions are always 
scheduled in a region of general interest and operate 
from a definite headquarters. Each Jay trail groups 
leave under the leadership of the several members 
of the staff, exploring the resources of the region 
that lie in the fields of special interests of the staff 
members. Throughout the week the groups rotate 
in such a manner that each student takes a trip with 
each staff member. Conducted tours to points of 
interest not visited on the regular study trips are 
scheduled each afternoon, and each student is re- 
quired to participate in three of these. Each evening 
a lecture session is scheduled featuring illustrated 
talks on topics pertinent to the region. Time is al- 
lowed for rest and recreation. 

Since there are no textbooks, no home work, and 
no grades, the West Coast Nature School makes a 
strong appeal to students who have been faced with 
these hurdles for nine months. Teachers who have 
been lecturing, grading papers, and coping with 
disciplinary problems also appreciate the atmos- 
phere, both literal and figurative, in which the West 
Coast Nature School operates. 

During each session the students learn about the 
geology and physiography, the trees and shrubs, 
the wild flowers, the birds, the mammals, and the 
principal smaller animals of the region. Locations 
selected for the school are those which every student 
hopes to revisit throughout his life in California. 
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Sessions have been held at Big Basin in the Santa 
Cruz Mountains, Yosemite National Park, Fallen 
Leaf Lake, Big Bear Lake, Lassen National Park, 
Lake County, Redwood Highway, Death Valley, 
Asilomar, Idyllwild, Mammoth Lakes, Mendocino 
Woodlands, and Sequoia National Park. 

In many of these locations, the school has con- 
tracted with established resort operators for cabin 
accommodations and dining facilities. Beginning 
with the Death Valley session in March, 1942, or- 
ganized camping groups of students have been 
established for the trips to the desert and for the 
first session of the summer program. This year the 
Death Valley camping group will number 180 stu- 
dents and most of the staff members. 


Campers provide all of their own personal and’ 


camping equipment, but the camp director plans 
meals and procures food and makes all arrangements 
with the area officials. He organizes cooking groups, 
helps arrange transportation, checks on equipment 
needs, and is generally responsible for the welfare 
of the campers. 

This year the West Coast Nature School staff 
will again be headed by P. Victor Peterson, president 
of Long Beach State College and a former dean at 
San Jose State, and the author will handle registra- 
tion for the school. 
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General Science 





The Big Show 


By DAVID BENGELSDOFRF, Supervisor-Instructor, 
Elementary Science Education, 
Pleasantville, New York 


To every junior high school science room there 
comes, in the course of the term, a collection of 
animal life that is indeed fascinating. They are 
stuffed and alive; both old and young, but a never- 
ending source of pupil interest. The problem of 
utilizing these visual representatives of life to the 
fullest extent is an old one. Too often they remain 
as decor to enhance the appearance of the room, 
eventually to gather dust or be sent away. This 
problem was attacked by the seventh-grade science 
club of the Bedford Road School in Pleasantville 
in a somewhat unusual manner which is filled with 
correlative material. 

It was decided by the club that a zoo be formed. 
There were nine animals in the room at the time: 
a mallard, squirrel, opossum, and pheasant—all 
stuffed. Very much alive were the milk snake, “box’”’ 
turtle, and golden hamster. Each pair of youngsters 
selected a subject and immediately set out to ac- 
quaint himself with that specimen. As the research 
into the life and habits of the animal progressed 
several youngsters devised signs to advertise the 
zoo. The research material was condensed into a 
talk which was written in their English class, and 
limited to three minutes as a public speaking project. 
Two additional minutes were to be allotted to a 
question period after each presentation. The part- 
ners alternated in the presentation and in answering 
the audience’s queries. 


April 1952 


CLASSROOM 


Rehearsals were held during the club period, and 
the zoo was coordinated by an elected “ringmaster.” 
It was presented before the primary grades with the 
participants frequently switching subjects so that 
they all became familiar with different forms of 
animal life. 

The enthusiasm for this type of “show” was 
instantaneous and it was followed by several per- 
formances in the upper elementary grades. 

This represents one way in which the activities 
of science clubs can be coordinated with the needs 
of the school in a manner that is vital and interest- 
ing on any grade level. 


Elementary Science 





Growing Plants in a Seedbox 


By DWIGHT SOLLBERGER, Head of the Science 
Department, State Teachers College, Indiana, 
Pennsylvania 


In the February issue of The Science Teacher 
directions were given for germinating seeds in a 
germinator made from cookie tins and paper towel- 
ing. However, if you wish to have plants for potting 
or for your garden, you will need to start them in a 
seedbox containing soil. Here they will continue to 
grow, developing leaves and making food material. 
Later on, when they are large enough, you may wish 
to transplant them. Plants started in the germinator 
will show you certain things about what makes seeds 
grow, but the young plants will not be in suitable 
condition to transplant. 

Marigolds and zinnias are almost sure to grow 
and produce flowers, while tomatoes and cabbage 
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would be good plants to start for the vegetable 
garden. 


MATERIALS NEEDED: 


1. A seedbox 8 inches by 12 inches with a depth 
of 2% inches. The length and width of the 
box may vary according to the number of 
plants wanted. However, since moist soil is 
quite heavy, several small boxes are usually 
preferable to a single large one. The bottom 
of the box should not be watertight. Quarter- 
inch spaces should be left between the bottom 
boards to provide drainage. Several one- 


quarter-inch holes will serve the same pur- 
pose. 








If you wish to have plants for potting or for your garden, you 
will need to start them in a seedbox containing soil. Here they 
will continue to grow, developing leaves and making food 
material. 





2. A container for mixing soil 

3. Clean sand, garden soil, well-rotted leaves or 
sphagnum 

. A tamper 

Seeds 

. Sprinkler—a clothes sprinkler will do 

. Newspapers or paper towels 

. Glass cover of same size as the seedbox 

. Asupply of small pebbles, approximately one- 
quarter inch 


OCSONADAN 


PROCEDURE: 


1. Cover the bottom of the box with two thick- 
nesses of newspaper or paper toweling to 
prevent the soil from washing through. 

2. Cover the paper in the box to a depth of one- 
half inch with small pebbles to promote drain- 
age. 

3. Make the soil mixture containing one part 
of sifted sand, one part sifted garden soil, 
and one part sifted humus. 
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4. Fill the seedbox to overflowing and level it 

with the top edge of the box by scraping off 

the excess soil with a straight-edged block 
of wood. 

Tamp the soil down tightly with the tamper 

until the soil level is one-half inch below the 

level of the top of the box. 

6. Moisten the soil thoroughly with the water 
sprinkler. 

7. Make straight grooves one inch apart in the 
soil with a corner of a block of wood. These 
should be about twice the depth as the width 
of the seeds to be planted. 

8. Place the seeds in the grooves and cover 
them with the same soil mixture used to fill 
the box. Be careful not to get the seeds too 
close together. Most seeds should be one-half 
inch apart. Seeds should be covered to twice 
their width. Very fine seeds are simply pressed 
into the soil with the tamper. 

9. Tamp the soil tightly about the seeds with 
the tamper. The soil mixture used will not 
cake. 

10. Moisten the soil again with the fine spray. 
Place the glass cover over the seedbox and 
place where the temperature ranges between 
65-75 degrees. 

11. When the seedlings develop, place a stick 
under each end of the piece of glass to allow 
air to circulate over the plants. Remove the 
glass entirely after the plants have developed 
several leaves or have reached the glass. 

12. Water the plants as needed. Germinating 
seeds should be kept moist. The glass cover 
will help to keep the soil moist by preventing 
loss of water by evaporation. Soil is moist 
enough if it leaves a soil stain when rubbed 
between the fingers. If it crumbles and 
brushes off, the soil is too dry. 

13. After the plants have developed true leaves 
(the leaves that appear after the two seed 
leaves) they may be transplanted to small 
pots first and then successively larger pots or 
to the garden. 
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Outcomes. As a result of growing plants in the 
classroom children will learn that seeds need water 
and certain temperatures of heat to germinate, that 
seeds contain food material, that the first leaves to 
appear are cotyledons, that plants make food in 
leaves, that it is fun to grow plants, how to make a 
seedbox, and many other useful learnings. The 
methods used by scientists will be practiced by the 
youngsters as they make observations of materials 
and reach tentative conclusions 
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General Science 





Experimenting With Experimental 
Methods 


By H. SEYMOUR FOWLER, Assistant Professor of 
Science, Southern Oregon College, Ashland, Oregon 


One of the primary functions of science teaching 
is the development in the student’s mind of a 
healthy skepticism. The partial accomplishment of 
this function can be carried out particularly well in 
the ninth-grade general science courses. Almost any 
text devoted to general science is literally filled with 
statements of exact weights or lengths of things 
and individuals, of definite distances between ob- 
jects, and of the composition of other objects given 
in percent. These designations of weight, length, 
distances, and composition are by implication the 
final word. These figures give us as teachers the 
ammunition for the development of the healthy 
skepticism in the student. The very nature of our 
students makes possible the accomplishment. A 
typical high school freshman is the epitome of the 
skeptic. It is at this level that the teacher can 
take advantage of both of the aforementioned char- 
acteristics and really make progress in the teaching 
of the experimental method. 

One such instance in the author’s experience 
comes to mind. The class was neither superior nor 
dull, although portions of both ends of the normal 
bell-shaped curve were represented. On the whole 
the class was of average mental ability. 

In this case the class was studying a unit on 
water. The author of the text which was used in 
the class had listed the percentages by weight of 
water in various food substances. One of the boys 
in the class became skeptical of the flat statements 
of percentages. The author of the text had listed the 
water content of’an apple as 85 per cent. This boy 
was convinced that certain varieties, in particular 
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MacIntosh and yellow transparent, contained more 
water than did crab apples. A girl in the class said 
that she had learned in home economics that the 
water in an apple amounted to 90 per cent of its 
weight. With this remark she had added, “Which 
is correct?” 

There was but one answer as seen by the writer. 
This was to admit that he didn’t know. However, a 
lively discussion ensued when the class was asked, 
“How would you find out?” 

One member of the class said that we could go 
to the local cider mill and find out how much cider 
was made from a bushel of apples. This suggestion 
was vetoed in short order by other members of the 
class who reminded the first member that cider con- 
sisted of more than plain water. Another suggestion 
for drying the apples met with an equally en- 
thusiastic veto. 

After other futile suggestions had been made, one 
member of the class suggested that the apples 
might be “burned” and still keep the ash. This 
method was approved by the class. A covered 
crucible was decided upon as a container. The class 
then decided on its method of procedure. This 
method follows: 


1. Weigh crucible and cover. 
2. Fill crucible with pieces of apple. 
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3. Weigh crucible plus cover plus apple. 

4. Find the weight of the apple. 

5. Heat the crucible plus contents until only ash 
remains. 

6. Cool the crucible and find the weight of cru- 
cible plus ash. 

7. Determine the weight of the ash. 

8. Determine the percent of water in the apple by 
use of following equation: 


; Weight of Ash _ 

% = ————_ X 100 
Weight of Apple 
This procedure was carried out amid howls of 

protest throughout the school building when odors 

of burning apple found their way into neighboring 
rooms. 
But now you say, as your students will also say: 

“What about the weight of the chemical elements 

which escaped in the smoke?” To this, we answer; 


“That gives you an opportunity to inject the idea 
of ‘limitations,’ an essential consideration in any 
scientific experiment.” 

In the case described here two students worked 
together as a team. Three apples were cut into 
pieces so that each team was provided with a portion 
of apple. The students seemed eager to disprove 
the experts and were anxious to compare results. 
The boy who believed that different varieties of 
apples contain different percentages of water tested 
his hypothesis during noon hours. 

Here is an interesting activity for general science 
classes. It is an activity which employs materials 
familiar to the pupil, which demonstrates the experi- 
mental method, which uses real experience instead 


of vicarious experience, which proves that the text- 


book is not always an infallible source, and which 
helps to develop that healthy skepticism so essential 
in today’s era of high pressure salesmanship and 
advertising. 
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If You Can’t Buy It Wholesale— 


By JAMES B. DAVIS, Head of the Science Department, 
Lower Merion Township High School, Ardmore, 
Pennsylvania 


This is a report of a joint project carried on at 
Lower Merion High School. A domestic science 
class cooperated with a general science class in the 
study of foods. The project could find a place in 
almost any junior or senior high school. 


The problem of economic purchasing of food 
arose while the unit on foods was being studied 
by the general science class. Upon invitation the 
domestic science class agreed to help on the project. 

The common food products were purchased in 
two different quantities. These were weighed, meas- 
ured, and counted by the pupils, and the following 
chart was drawn up. It is to be observed that the 
ten different food products are all easily stored 
and are not perishable. 

The youngsters were delighted with their results, 
had the chart mimeographed, and each took a copy 
home. So—if dad could not get it wholesale, he at 
least found out how to tell mom to buy it cheaper! 





| 











Item Small Pkg. Cost* Large Pkg. Cost feet Amount Gained . 
eae ee ST $.25 10 lbs. $1.03 $.22 Almost 2 Ibs. 
tes octets x's | 16 bags .19 | 48 bags | .49 .08 Almost 8 bags 
SUID. 2 6 wn wane | 1 Ib. Ht 3 Ibs. eee 14 Almost | Ib. 
Velveeta..........| 4 lb 35 1 Ib. 59 ll Almost 3 oz. 

. , OSPR ere | 12 oz 13 46 oz. .39 aa Almost 12 oz. 
Mayonnaise....... | MWept 26 1 pt. |” 45 .07 14 cup 
Weeeeer...........| lL pt. 13 1 qt. =... .06 4 pt. 
MD. cave. vse e | 1 oz. ; ae 4 oz. |} .49 | .11 | Over % oz. 
Shortening........ | 1 Ib. | .35 3 Ibs. Pec .06 Approx. 3 oz. 
Peaches (sliced)...| 1 lb. loz. | = .22 1 lb. 130z.| 34 05 Approx. 4% cup 
| (2 cups) | (3% cups) | | 
| | | 
TOTALS on 10 items.......... $2.20 $5.34 $1.01 














* All prices as of January 2, 1952. 
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Chemistry 


Nitrogen Trioxide 


By DON DRONE, Chemistry Student, Springfield High 
School, Springfield, Illinois 


Instructor’s Note: The project described below 
grew out of a class discussion and illustrates how 
interesting student projects can develop from theo- 
retical chemistry as well as from those things of a 
more practical nature, such as making a candle or 
shoe polish! Carrol C. Hall, Springfield High School. 


Nitrogen trioxide has an interesting history and 
a very colorful personality, yet most chemistry stu- 
dents are not acquainted with this rather unusual 
compound. There are many who have never heard 
of this somewhat elusive substance and very few 
who have seen it. The reason for this situation is 
obvious enough: most chemistry texts say little or 
nothing about it. Since the compound has no great 
commercial or chemical value, such books seldom 
mention it. 

Even sources of higher information are a little 
hazy when it comes to nitrogen trioxide, at times 
even differing in basic information as to its proper- 
ties. Perhaps the best source of facts is a good en- 
cyclopedia. Here the chances are good that you will 
learn that its history is closely connected with 
another colorful and infrequently mentioned chem- 
ical character, Johann Glauber, who is remembered 
by the salt which bears his name. Glauber was a 
German semi-alchemist who lived in the 17th 
century. He discovered sodium sulfate, or Glauber’s 
Salts, and traveled most of the European continent 
with his medieval Hadacol. Aside from this, how- 
ever, he did do much research. One of the products 
of this research »was nitrogen trioxide. Today we 
can follow his method of producing the compound 
and thereby investigate its possibilities. 

Essentially the Glauber process consists in dis- 
tilling nitric acid with arsenic trioxide and then 
cooling the vapors thus formed in a freezing mix- 
ture. The resulting product is a deep blue liquid, 
a solution of nitrogen trioxide in the water which 
is also a product of the following reaction: 


2HNO, + As.O; > NO; + As.O; + H.O 


The water can be eliminated if the pure liquid is 
desired by drying the vapors in a calcium cloride 
tube before condensing them. However the water 
is a very essential product in the reaction; if it 
were not formed, reaction would not go to com- 
pletion, but it would remain in equilibrium. 
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An analysis of the equation reveals that it is a 
good example of an oxidation-reduction reaction or 
electron transfer which is apparent from the valence 
changes. Consider arsenic. In the trioxide it has a 
valence of positive three. On the right side of the 
arrow it shows a valence of positive five, an increase 
in positive valence due to the loss of two electrons 
in the combining ring. On the other hand, nitrogen 
loses in positive valence from five to three, owing 
to a gain of two electrons. Thus valence gained 
equals valence lost, or, electrons gained equals 
electrons lost. 

While Glauber used a freezing mixture to con- 
dense the trioxide vapors, dry ice is more modern 
and more efficient. Also the extreme temperatures 
it reaches allows for observing the stability of the 
product. As stated above, at freezing temperatures 
nitrogen trioxide is a blue liquid. If, however, the 
dry ice is used, it will form as a solid, also blue in 
color. Upon allowing the material to warm up it will 
first melt and at considerably below room tempera- 
ture begin to decompose. This makes it unsafe to 
keep the compound in a closed vessel without some 
means for maintaining a lower-than-room tempera- 
ture. 

This decomposition is interesting to watch. When 
it begins, if done in a closed test tube, a brown gas 
forms at the top of the tube. Upon breaking down, 
the trioxide forms the oxide and dioxide of nitrogen. 
The latter is the brown gas seen in the tube. On 
paper the reaction looks this way: 


N.O, > NO + NO, 


Again the idea of electron transfer is shown. In 
forming NO, nitrogen loses one unit of positive 
valence and gains one electron. In the case of the 
dioxide, there is a gain of valence and a loss of 
one electron. Thus again, valence and electrons 
gained is equal to valence or electrons lost. If this 
reaction is allowed to occur in the open air, the NO 
readily unites with oxygen to form the dioxide, the 
reaction goes to completion, and the nitrogen tri- 
oxide is lost. If, however, the supply of oxygen is 
limited, the reaction can be caused to reverse itself 
by again lowering the temperature. This can be done 
by placing a piece of dry ice against the side of the 
tube. On the wall of the tube will appear a dark blue 
spot indicating that the nitrogen trioxide is being 
formed. 

As yet no important commercial or chemical use 
has been suggested for nitrogen trioxide. There is a 
slight possibility that it may have some importance 
as a disinfectant, but this is rather uncertain. Even 
if it never achieves commercial significance, it does 
serve to illustrate well several important and basic 
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chemical ideas as well as to provide us with an 
interesting laboratory curiosity. 


Physics 


Measuring the Resistance of Wires 


By MARTIN BURGER, William E. Grady Vocational 
High School, Brooklyn, New York 


The accompanying diagram of a demonstration 
set-up has been found very useful for studying the 
resistance of wires whose chemical make-up and 
lengths are the same but whose cross-sectional areas 
are different. 

To obtain the resistance of each wire measure the 
voltage and current flow through the wire and then 
calculate the resistance by substituting the observed 
values in the Ohm’s law equation. 

A 1'%-volt dry cell battery may be used as the 
source of electrical energy, and a Welch 2692 
demonstration meter to measure the voltage and 
amperage flowing through each wire. 

In the diagram, B and B’ are the battery con- 
nections. V and V’ are the voltmeter connections. 
A is the common lead for one side of the ammeter, 


and A’ is the lead which goes from the swivel section 
of each of the single-pole, single-throw knife switches 
to the other terminal of the ammeter. The amperage 
is measured across the appropriate open switch for 
each of the wires. 
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A demonstration set-up found useful for studying the resist- 
ance of wires whose chemical make-up and lengths are the 
same but whose cross-sectional areas are different. 


In the set-up wires 1, 3, and 5 are B& S #10 
gauge, and wires 2, 4, a 6 are B&S #26 gauge. 
Wires 1 and 2 are copper, wires 3 and 4 are 
nichrome, and wires 5 and 6 are iron. 

Just one note of caution: An appropriate shunt 
is required across the ammeter terminals to prevent 
damage to the Welch meter. 





HIGH 


Blackwood -Herron-Kelly’s 


SCHOOL PHYSICS 


This new book gives a vigorous presentation of all the 
fundamental principles of physics, with continuous 
attention to student understanding. Explains clearly 
the marvels of radar, television, electronics, atomic 
Handsomely illustrated. 
15 tests, and 


energy, and jet propulsion. 
Workbook and Laboratory Manual, 





Teachers’ Manual available. 


GINN AND COMPANY 


Write today 
for information } 


Home Office: Boston 

















Sales offices: New York 11 Chicago 16 Atlanta 3 
Dallas 1 Columbus 16 San Francisco 3 Toronto 5 
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NSTA Activities 


for Summer Conference 
» Program at University of Michigan 

Although the committee to plan the NSTA Annual 
Summer Conference for 1952 still has much work 
ahead, enough details are now available to indicate 
clearly the rich and varied offerings in store for the 
300 or more attendants expected to convene at Ann 
Arbor during June 26-28. 

The kickoff on Thursday the 26th will be another 
in the long list of conferences on industry-science 
teaching relations. Representatives of industry and 
of science teaching will discuss sponsored aids for 
teaching science, including traveling assembly pro- 
grams, TV programs, booklets and charts, filmstrips, 
and other media. Full audience participation in the 
discussion will be encouraged. This will be a full- 
day conference with a luncheon recess. 

After dinner on Thursday there will be a mixer 
and social hour. This is being arranged by a com- 
mittee from the Detroit Biology Club. 


Sessions on Friday will be devoted to considera- 
tion of outstandingly important current problems 
in science teaching. After provocative presentations 
of the problems by leaders in science education, all 
conferees will convene in working groups for dis- 
cussion of the proposals, exchange of ideas and ex- 
periences, and the drawing up of recommendations. 
The work groups will continue into the afternoon 
following lunch. 

Luncheon on Friday will provide for seating by 
subject-matter interest groups. This will give chemis- 
try teachers a chance to get together and come to 
know each other—and for each one to find out how 
much better every other fellow’s teaching situation 
is than his own; and so for teachers of elementary 
science, general science, biology, and physics. (Su- 
pervisors, college professors, and other forms of 
“brass” will be forced to descend to the level of 
classroom teachers and sit and eat at the subject- 
matter tables.) 

At the dinner session Friday evening, Harlan 
Hatcher, president of the University of Michigan, 
will be honored guest and will address the conference 
group. A science speaker or a science panel will com- 
plete the bill of fare for that evening. 
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A “sure-fire” hit will be on tap Saturday morning 
when five or six classroom science teachers of na- 
tional repute will explain “Here’s How I Do It.” 
They will demonstrate and discuss teaching ideas, 
gadgets, and techniques that they have found to be 
effective. 

An extended luncheon hour on Saturday will give 
everyone an opportunity to hear “Reports From 
Inside NSTA” by a number of officers and commit- 
tee chairmen. Included are reports on the study of 
teaching facilities for science in elementary and sec- 
ondary schools and the program for the Future 
Scientists of America Foundation. The latter is now 
developing as a project conducted by NSTA in co- 
operation with endorsing and sponsoring groups. 

The conference will conclude with brief reports 
of the discussion groups given by the group leaders 
following lunch. Soon after the conference a full 
summary report of proceedings will be sent to all 
registrants. It will be offered to others at a cost of 
$1.00. 

A commercial exhibit of materials for teaching 
science will be one of the conference highlights. Dis- 
plays of textbooks, laboratory equipment, and sup- 
plementary aids will be provided by 17 commercial 
firms. Time to visit the exhibits has been blocked 
into the conference schedule. 

The conference will provide opportunity for in- 
valuable contacts and opportunities to meet science 
teachers and leaders in science education from all 
parts of the country. And, of course, those attending 
this NSTA conference will already “be there’’ for 
the NEA Delegate Assembly which commences June 
29 in Detroit. For a good many other persons it is 
important to mention again that Ann Arbor is right 
at the edge of thousands of square miles of the best 
bass, pike, and pan fish lakes in the country. This 
country is also the best there is for a study of the 
effects of glaciation and of the geological history of 
the Great Lakes. 

The NSTA Board of Directors will meet in annual 
business session on June 24-25. For workshop op- 
portunities in connection with the conference please 
read the next section of NSTA Activities. With all 
these opportunities available, and with board and 
room in a university dormitory available at only $5 
a day, NSTA members simply can’t afford to miss 
the 1952 summer conference. 











from The Science Teacher —— 
October, 1951 


Methods and Activities in 
Elementary-School 
Science. 





Elementary-School Science 
and How To Teach It. 


The second of these two books [by Glenn 
O. Blough and Albert J. Huggett] contains all 
the materials in the first and is an expanded 
edition which includes a survey of the necessary 
science subject matter. Hence the use of the 
expression “this book” in this review. 

This book is a must for the beginning elemen- 
tary teacher and a resourceful aid to the ele- 
mentary teacher inexperienced in science. It 
has been prepared expressly for use in college 
courses that concentrate on the methods of 
teaching science. 

... The book abounds with suggested experi- 
ments and projects. In the more comprehensive 
edition [Elementary-School Science and How 
To Teach It] each of the “teaching chapters” 
is... preceded bya... 
vey of the science subject matter involved. 


chapter giving a sur- 


Excellent illustrations and a well-selected bibli- 
ography are prominent features of the book. 

It is this reviewer’s opinion that any elemen- 
tary school in which there is concern for science 
in the curriculum . . . should have one or more 
copies of this book—not in the school library, 
but actively circulating among the teachers and 
being worn out from use. Moreover, secondary 
school science teachers who feel concern about 
how they teach what they teach—and why— 
would, in this reviewer’s judgment, be tremen- 
dously stimulated and profited by an excursion 
into Blough and Huggett’s book. 

RAYMOND E. TRINTER 
Central High School 
Columbus, Ohio 


The Dryden Press * New York 19 


. in the teaching of science. 
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for Summer Conference 
Ready To Go 


> Workshop 


Only the students remain to be enrolled. Other- 
wise planning is practically complete for the Work- 
shop in the Teaching of Science in Elementary and 
Secondary Schools to be conducted June 23 to July 
3 by the University of Michigan in cooperation with 
NSTA. 

The workshop course is designed to provide op- 
portunities to both undergraduate and graduate 
students for broadening and 
deepening their scientific 
backgrounds and for study- 
ing their individual problems 


Special emphasis will be 
placed on practical applica- 
tions of the various experi- 
ences and activities to class- 
room situations. The follow- 
ing are some of the Work- 
shop activities. 





Demo ions of effec- 
7 nstrations of eltec Chats by Shalbume 
tive c assroom skills and ects Coasts 
techniques. 


Work on individual projects with supervision and 
assistance provided by the workshop staff. 

Lectures by scientists on current developments on 
the frontiers of research and developments.;The lec- 
tures will be discussed and interpreted with a view 
to the incorporation of the material in school science 
programs. 

Field trips to nearby institutions and industries 
and other field opportunities. 

Instruction in visual aids will deal with the uses 
of various types of visual aids. 

Coordinators for the workshop are Francis D. 
Curtis of the University of Michigan and George G. 
Millinson of Western Michigan College of Educa- 
tion. E. Eugene Irish of Ball State Teachers College 
(Muncie, Indiana) and Lawrence Conrey of the 
University of Michigan will serve as consultants. 

The University of Michigan will allow two semes- 
ter hours of graduate or undergraduate credit for the 
workshop. The fee for enrollment is $30.00, which 
includes the advance registration fee of $5.00. Resi- 
dents of Michigan may enroll for the minimum 
Summer Session fee of $20.00. To obtain further 
information and to complete the advance registra- 
tion, write to the Director of the Summer Session, 
3510 University Administration Building, Ann 
Arbor. 

More details and an enrollment form are con- 
tained in a descriptive folder soon to be mailed to 
all NSTA members. 
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for Secondary School 
Principals Shaping Up 


> Bulletin 


Under the chairmanship of Robert Stollberg of 
San Francisco State College, rapid progress is being 
made in lining up contributors of articles for the 
special “Science Teaching in Secondary Schools” 
issue of the Bulletin of the National Association of 
Secondary School Principals. Other members of the 
NSTA committee responsible for the project are 
Greta Oppe, Ball High School, Galveston, Texas; 
Paul Brandwein, Forest Hills High School, Forest 
Hills, New York; Earl Glenn, State Teachers Col- 
lege, Upper Montclair, New Jersey; and Fred Eise- 
man, Jr., John Burroughs School, Clayton, Missouri. 

Planned as the best substitute for ‘‘sitting down 
around the table and talking things over,” the Bul- 
letin should go far in bringing high school principals 
and their science teachers into better understanding 
regarding a number of urgent, even critical, prob- 
lems of science teaching. Publication is scheduled 
for the January, 1953, issue of the Bulletin. A few 
additional copies will be made available for NSTA 
distribution at low cost. 


Committee Has Big 
Project Under Way 


> Film Excerpts 


Seeing occasional movies is one thing; but reading 
film analysis charts for all Hollywood films produced 
during the past ten years—that is something else 
again. But it’s just what Ernie Snyder, graduate 
student in science education at New York Univer- 
sity, has done for the NSTA Film Excerpts Com- 
mittee. After he detects some “science teaching 
potential” in one of the film analysis charts, he next 
reads the entire script for the film. Films that do 
seem promising are then reviewed and discussed by 
the entire committee. 
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The accompanying photograph shows the commit- 
tee during a work session. From left to right, the 
members are John Read, Boston University; j. Dar- 
rell Barnard, chairman, New York University; 
Robert H. Carleton, ex officio, NSTA executive sec- 
retary; Ernest Snyder, New York University; N. 
Eldred Bingham, University of Florida; and Hubert 
Evans, Teachers College, Columbia University. 

The committee now has one film in the early 
stages of excerpting and at its next session the end 
of April will preview six additional films. Once a 
film has definitely been accepted for excerpting, 
the working group for that film will be expanded 
through enlisting a number of classroom science 
teachers to serve as consultants to the committee. 
All expenses of the entire film excerpting prcject 
are borne by the Motion Picture Association of 
America and Teaching Films Custodians. 


Section Meetings 
Held With AASA 


» Business-Industry 


Meetings of the NSTA Business-Industry Sec- 
tion were scheduled for each of the regional meet- 
ings of the American Association of School Admin- 
istrators. Brief reports of the St. Louis and Los 
Angeles meetings are given below, but the Boston 
meeting of the B-I Section and also the Advisory 
Council on Industry-Science Teaching Relations 
will occur April 7-8 after we have gone to press. 

The St. Louis meeting was held February 25 in 
Kiel Auditorium. About 50 persons attended. Chair- 
man Inez M. DeVille of the B. and O. Railroad, 
Baltimore, explained the general purposes of the 
meeting and introduced W. Henry Galbreth of the 
Iowa State Education Association, Des Moines, 
who spoke from the educational point of view. 
Ray O. Mertes, United Airlines, Chicago, presented 
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views on the importance of business-industry co- 
operation with schools. 

The Los Angeles meeting was held March 10 in 
the Biltmore Hotel, attended by some 45 educators 
and representatives of major industries on the 
Pacific Coast. Addresses were made by John R. 
Given, director of Metropolitan Junior College of 
California; M. Edmund Speare, educational direc- 
tor of the National Coal Association; and Raymond 
Hayes, local representative of General Motors 
Corporation. A profitable discussion followed there- 
after in which many educators and industry-repre- 
sentatives in the audience participated. G. P. O’Con- 
nell, public relations department, General Motors, 
Detroit, presided. Mr. Given discussed convinc- 


ingly out of his own experiences the importance of 


furthering business-industry-education relations. 
Dr. Speare discussed the value of bringing educators 
and industry representatives together in local areas 
regularly and made an appeal for educators and 
industrialists to take the offensive in making the 
youth of America aware of what is meant by the 
free enterprise system and the American way of 
life. Mr. Hayes demonstrated, from the free in- 
structional literature issued by General Motors, 
what his corporation is doing to help teachers and 
students in the classroom. 


in NSTA Magazine 
Staff Announced 


> Changes 


Mary Ellen Brain, managing editor of The Sci- 
ence Teacher the past two years, resigned from our 
staff on April 4 due to the requirements of pending 
maternity. Speaking for all the membership, we 
greatly appreciate the high quality of her services 
in guiding our journal to its present professional 
peak. The handling of all advertising, both its pro- 
motion and the layout, has been in her hands. The 
format and design of the journal are entirely her 
work. Her duties with NSTA have included many 
diverse assignments hardly in the category of man- 
aging editor of a magazine. It has been a great 
pleasure and help to me personally to have had the 
benefit of her assistance. This is to express my 
appreciation to Mary Ellen and to wish her and 
Bill Brain happiness and good fortune in the new 
duties about to descend upon them. 

In consequence of the above, on March 17 Miss 
Connie Conneran joined our staff as editorial assist- 
ant. She came to us from Young America Publica- 
tions, Silver Spring, Maryland. Prior to going with 
Young America two years ago, Miss Conneran had 
been a member of the NEA Journal staff for five 
years; and before that she was an elementary 
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teacher in her home state of Minnesota. I am look- 
ing forward to having Miss Conneran work with 
us not only on The Science Teacher but in connec- 
tion with all NSTA publications, including the new 
Elementary Science News. 

Elementary Science News will be a four- or eight- 
page publication of notebook size and issued at least 
quarterly. It will be produced by our staff but 
editorially will be in the hands of the NSTA Com- 
mittee on Elementary Science. In connection with 
the new publication, efforts will be stepped up to 
enroll elementary schools on a subscription basis 
to receive the magazine, packets, and the like. In 
addition, Elementary Science News will be sent to 
each school in sufficient quantity to provide a copy 
for each individual teacher in the school. School 
subscriptions are $5.00 a year. Subscribers will be 
entered for one year from date of entry. Whatever 
you can do Now to bring this opportunity to the 
attention of those responsible for elementary educa- 
tion in your system will be a service to them and 
will be appreciated by NSTA. 

RoBeRT H. CARLETON 
NSTA Executive Secretary 
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Members of the Hi-Sci Club of Northwestern High 
School, Hyattsville, Maryland, assemble Packet XIX 
for NSTA. Thirty-eight members participated dur- 
ing three after-school sessions for an average of 
two hours work per member. Approximately 7500 
packets each containing ten items were com- 
pleted in 131 man-hours. Remuneration received 
from NSTA for this packaging project was used by 
the club to finance its First Annual Science Fair and 
Congress held on March 22. Club treasurer James 
Conley (standing beside the posterior end of the 
skeleton in the rear of the room) directed the pro- 
ject. The club is jointly sponsored by John Palmer 
(shown talking to one of the girls at the first table) 
and Howard B. Owens (wearing the white coat). 
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Nominations Committee Report 


and Ballot for Officers—1952 


The 1952 Committee on Nominations herewith 
submits its slate for the offices of president-elect, 
secretary, treasurer, two regional vice-presidents, 
two regional directors, and two directors-at-large. 
As provided in the constitution the term of office will 
be one year for president-elect, secretary, and 
treasurer; two years for regional vice-presidents and 
regional directors; and three years for directors-at- 
large. 

At a meeting of the committee in Philadelphia on 
December 27, the procedures to be followed in mak- 
ing up the slate were decided upon. It was agreed 
to invite all members of NSTA to suggest nomi- 
nations for the various offices. This was done by 
announcement in The Science Teacher, by letters, 
and by personal contacts by members of the com- 
mittee. The transactions of the committee con- 
sisted of about 300 letters, telephone calls, and 
telegrams. The response of the members of the 
association in submitting names was excellent. 
About 500 nominations were received. The com- 
mittee tabulated these and then considered the 
qualifications and records of the people named in 
the light of their experience, field of interest, teach- 
ing level, and geographical distribution. 

At Mills College in July, 1951, the Board of Di- 
rectors decided to leave the matter of submitting 
one or more names for an office to the discretion of 
the Nominations Committee. In accordance with 
this policy this committee is making only one nomi- 
nation for all offices except for directors-at-large. 
Since about 175 nominations were received for 
directors-at-large, six names are submitted for these 
offices, of which two are to be elected. 

As in most professional societies the members of 
NSTA do not usually seek office. If elected, they 
serve as a matter of professional interest and re- 
sponsibility. On the other hand, some members 
best qualified for office-holding hesitate or even 
refuse to run if they know that certain other mem- 
bers are running for the same office. At least this 
has been the experience of previous nominating 
committees. As a precedent for selecting a single 
name for the major offices, we may mention that 
this is the practice of the American Association of 
University Professors and numerous other profes- 
sional groups. 

It is obvious that the officers of a professional 
association should be of high standing in their field 
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and in sympathy with the principles and purposes 
of the society they represent. This committee acted 
with these ideas in mind and believes that it has 
selected the slate which best represents the com- 
posite opinion of the organization. All nominees 
have agreed to serve if elected. The committee ex- 
presses its appreciation to the members of the asso- 
ciation who suggested nominations. Our special 
thanks go to President Arthur O. Baker and Execu- 
tive Secretary Robert H. Carleton. These officers 
promptly answered our many questions concerning 
the records and qualifications of nominees. 
The slate is as follows:* 


For President-Elect—Charlotte Grant 

For Secretary—Zachariah Subarsky 

For Treasurer—H. E. Brown 

For Regional Vice-President (North Central) 
—Dean Stroud 

For Regional Vice-President 
Greta Oppe 

For Regional Director (North Central)—John 
E. Habat, Jr. 

For Regional Director (Southern)—Mrs. M. 
Gordon Brown 

For Directors-At-Large (two to be elected)— 
Blanche G. Bobbitt 
William Goins 
Florence Learzaf 
Brother Thomas P. Schick 
Wayne Taylor 
Fletcher Watson 

Respectfully submitted, 


Walter S. Lapp, Chairman, Philadelphia, 
Pennsylvania 

Marjorie Campbell, Washington, D. C. 

Arthur S. Houston, Keene, New Hampshire 

J. H. Jensen, Aberdeen, South Dakota 

Louise Lyons, Steubenville, Ohio 

S. Ralph Powers, New York, New York 


Ballot for Election of Officers—1952 
(Note: Vote for one person only for all offices ex- 
cept directors-at-large. Vote for two directors-at- 
large. Spaces have been provided for write-in votes 
for all offices except president and retiring presi- 
dent, both of which are provided for by constitu- 
tional ascendency of the incumbent president-elect 


(Southern) — 


* Biographical information on each of the nominees is given on the 
next page. Nominees are listed alphabetically. 
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and president. After marking your ballot, mail it to 
Miss Louise Lyons, Steubenville High School, 
Steubenville, Ohio. To be counted, ballots must be 
post-marked not later than May 10, 1952.) 


For President: 
Harowp E. WIsE 
For Retiring President: 
ARTHUR O. BAKER 
For President-Elect: 
Cet CHARLOTTE L. 
GRANT 


(write-in) 


For Secretary: 
....... LACHARIAH 
SUBARSKY 


(write-in ) 


For Treasurer: 


.... HuGH E. Brown (write-in) 


For Regional Vice President, North Central: 
...DEAN STROUD (write-in) 


For Regional Vice-President, Southern: 
GRETA OPPE (write-in ) 


For Regional Director, North Central: 
JouHN E. Hasat, Jr. (write-in) 


For Regional Director, Southern: 
Mrs. M. Gordon (write-in) 
BROWN 


For Directors-at-Large: 
BLANCHE G. 
BoBBITT 
WILLIAM GOINS, JR. 
FLORENCE LEARZAF 
BROTHER THOMAS 
P. ScHICK 


WAYNE TAYLOR 


FLETCHER WATSON 
(write-in ) 
(write-in ) 


Biographical Information on Nominees 


Blanche Bobbitt is supervisor of science, mathematics, 
and health coordination in the Los Angeles City schools, 
prior to which she was an instructor in chemistry in the 
University of Southern California. She holds A. B., M. S., 
and Ph. D. degrees from that institution, the Ph. D. being 
from the School of Medicine. She is Sigma Xi and Phi 
Beta Kappa. She has done research in biochemistry and 
reported her work through such journals as the American 
Journal of Physiology and the Journal of Biological Chem- 
istry; her articles on science education number a dozen or 
more, especially in fields of uNEsco relations, civil defense, 
atomic energy, and programs for gifted pupils in science. 
She is a member of the California Science Teachers Asso- 
ciation (Southern Section) and has held several offices in 
the American Chemical Society, Pacific Southwest Section. 
She has been chairman of the NSTA Committee on Inter- 
national Relations since 1949. 


Hugh Brown is editor of educational charts for the W. 
M. Welch Scientific Company. He was a high school science 
teacher prior to his present position. His degrees, A. B. and 
A. M., are from Indiana University. He is Phi Beta Kappa 
and Sigma Xi. He has served as treasurer during the past 
year and as a member of the NSTA Executive Committee. 


Mrs. M. Gordon Brown is science coordinator for the 
high schools of Atlanta, Georgia. Prior to taking up her 
present post three years ago she was teacher of chemistry 
and human biology in Atlanta. She has a B. S. degree from 
Radford Teachers College and an M. S. from Emory Uni- 
versity; has done other graduate work at Columbia Uni- 
versity. She is a member of Phi Sigma and the National 
Association for Research in Science Teaching; was a member 
of the first Thomas A. Edison Foundation Institute for 
Science Teachers. She has published works in the fields 
of history and biology and is currently revising The Human 
Body by Best and Taylor. 


William F. Goins, Jr. is professor and head of the 
department of science education, Tennessee A. and I. Uni- 
versity, Nashville. He has the B. S. degree from Hampton 
Institute and the M. A. and Ph. D. degrees from Ohio 
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State University. He has served as science instructor in the 
Dunbar High School, Lynchburg, Virginia, and as assistant 
professor of chemistry in Hampton Institute. He was a 
General Education Board Fellow in 1948. He is a member 
of the American Association of University Professors, Phi 
Delta Kappa, and the Tennessee Academy of Science; has 
served on the NSTA committee on Facilities for Science In- 
struction in Elementary and Secondary Schools. 


Charlotte L. Grant is dean of the junior class and in- 
structor in biological sciences, Oak Park and River Forest 
High School, Oak Park, Illinois. She holds the A. B. degree 
from DePauw University and the M. A. and Ph. D. degrees 
from the University of Illinois; is Sigma Xi and Phi Beta 
Kappa and a Fellow of the AAAS. She has served on the 
NSTA Board of Directors since 1947; is a member of the 
Magazine Advisory Board and of the committees on pro- 
fessional relations and projects and health science. In 1949 
she was president of the Central Association of Science and 
Mathematics Teachers; is a member of the National Asso 
ciation for Research in Science Teaching and the National 
Association of Biology Teachers. 


John E. Habat teaches eighth-grade general science in 
the Shore School, Euclid, Ohio, and serves as adviser and 
coach for the school’s Health Science Club. He holds the 
degree of B. S. Ed. from Ohio University. He served as 
chairman of the exhibits committee for the Cleveland meet- 
ing of NSTA in December 1950; is currently a member 
of the Board of Directors of the Central Association of 
Science and Mathematics Teachers, and edits News and 
Views for the Cleveland Regional Association of Science 
Teachers. 


Florence Learzaf is principal of the Horace Mann and 
John Morrow elementary schools in Pittsburgh. Formerly 
she was a teacher in the elementary schools of this city and 
later a supervisor with special reponsibility for science 
in the elementary schools. She has the B. S. and M. Ed. 
degrees from the University of Pittsburgh. She was a mem- 
ber of the First TAEF Institute for Science Teachers and 
has served as a consultant from the elementary grades on 
the development of sponsored teaching aids. 
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Greta Oppe teaches chemistry and is head of the science 
department in Ball High School, Galveston, Texas. She 
has a B. A. degree from the University of Texas and an 
M. A. from New York University. She is a Fellow of the 
AAAS and also of the Texas Academy of Science; is a Life 
Member of both NSTA and NEA. She is the NEA repre- 
sentative to the AAAS Council. She has published a work- 
text in chemistry and has contributed numerous articles 
to a variety of magazines. She has served as NSTA southern 
regional vice-president since 1944; is a member of the 
NSTA committees on special bulletins and science achieve- 
ment awards. 


Brother Thomas P. Schick, S. M.., is vice-principal and 
instructor in physics in North Catholic High School, Pitts- 
burgh, Pennsylvania. He has a B. S. Ed. degree from the 
University of Dayton and an M. S. from the Catholic 
University of America; has done other graduate work at the 
University of Pittsburgh. He taught science and mathe- 
matics for seven years in Hankow, China. 


Dean Stroud teaches general science and is head of the 
science department in the Amos Hiatt school, Des Moines, 
Iowa. He was a member of the committee to write the 
Iowa course of study in general science. He has the A. B. 
degree from Des Moines University and the M. A. from 
the University of Iowa. He has been NSTA co-state director 
for Iowa since 1944 and served as North Central regional 
vice-president during the past year. This past January he 
was a member of the NSTA “team” at the Workshop held 
at Staff College of the Federal Civil Defense Administration, 
Olney, Maryland. He is president of the Des Moines Class- 
room Teachers Association. 


Zachariah Subarsky is chairman of the department of 
biology and general science in the Bronx High School of 
Science, New York City. His B. S. degree is from the Col- 
lege of the City of New York and his M. S. from Columbia 
University. He is a Fellow of the AAAS and a past president 
of the Federation of Science Teacher Associations of New 
York City. He has served four years on the NSTA Advisory 
Council on Industry-Science Teaching Relations and on 
other committees. He is a director of a Science Week-end 
Camp and a lecturer for the National Conference of Chris- 
tians and Jews. 


Wayne Taylor is head of the science department, Denton 
Senior High School, Denton, Texas. He has been an in- 
structor in physics at North Texas State College and in 
electrical engineering at Texas A. and M. College. His 
degrees, B. S. and M. S., are from North Texas State College. 
He is a Fellow of the Texas Academy of Science and of 
AAAS; is a member of Phi Delta Kappa. He was a Westing- 
house Fellow at M. I. T. the summer of 1951. He has served 
on the NSTA committees on evaluation of sponsored teach- 
ing materials and apparatus and equipment. He is president 
of the Texas Association of Science Teachers. 


Fletcher G. Watson is associate professor of education, 
Harvard University. He was formerly research associate 
and executive secretary of the Harvard College Observatory. 
His A. B. degree is from Pomona College, his M. A. and 
Ph. D. from Harvard. He is Sigma Xi and Phi Beta Kappa 
and has a commendation from the Secretary of the Navy. 
He is author of Between the Planets and numerous articles 
on astronomical research and science education. He is execu- 
tive director of the New England School Science Council. 
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includes all significant advances in the fields of: electron theory 


makes the wonder and complexity of modern chemistry a comprehensible part 
of the story of man’s search for exact knowledge 


relates science and the methods of science to the social needs, interests, and 
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The Harcourt, Brace Science Program 
under the general editorship of Dr. Paul FZ. Brandwein — 


EXPLORING PHYSICS 
phypict by Hyman Ruchlis, with Harvey B. Lemon 


New in 1952 for the high school physics course 


EXPLORING BIOLOGY: 


ssa THIRD EDITION 
by Ella Thea Smith 


Accompanying Workbook and Tests 


YOUR HEALTH AND SAFETY: 


NEW THIRD EDITION 


by Clemensen and La Porte 


A thoroughly revised 1952 edition of a leading text 
for high school health courses 


SCIENCE FOR BETTER LIVING: 
COMPLETE COURSE 


q by Brandwein, Hollingworth, Beck, 
acience and Burgess 


A full-year course in General Science with accom- 
panying Workbook, Tests, and Audio-Visual Aids 
booklet. 


The 7th and 8th grade SCIENCE FOR BETTER 
LIVING texts will be ready early in 1953. 


HARCOURT, BRACE AND COMPANY — new York 17 — Chicago 1 
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Miss PICKERELL Goes To Mars. Ellen MacGregor. 
128 pp. $2.25. Whittlesey House. New York. 
i951. 


WITH THIS fast-moving story Ellen MacGregor 
has filled a long-standing need for science fiction 
divorced from the stereotyped patterns of the 
comics. In this adventure of a maiden aunt who 
inadvertently is included in a trip to Mars the 
author manages to work in a goodly mixture of 
scientific knowledge and theory. Mr. Galdone’s 
illustrations are a happy addition to reader interest. 

The story is aimed at the eight-to-twelve-year- 
old level. However, since there is nothing in the 
book to identify this age group, it might be ex- 
tremely valuable for use with children up to 14 
with low reading achievement. As a gift for a child 
with an inquiring mind, as a motivating force in a 
science class, or as a text for the remedial reading 
class, Miss Pickerell Goes To Mars is a worth- 
while contribution to present-day children’s fiction. 


TERESA M. PowErs 
Hine Junior High School 
Washington, D. C. 


RESOURCE GUIDE FOR GENERAL BIOLOGICAL ScI- 
ENCE. Community High Schools. $1.00. Atlanta, 
Georgia. September, 1951. 


THIS RESOURCE guide is the result of the com- 
bined efforts of the teachers and supervisors of the 
Atlanta school system with the assistance of con- 
sultants. It is a tremendous piece of work and has 
been conscientiously prepared. There are eight 
units, each of which, according to the introduction, 
is presented in problem-principle form. The units 
are as follows: I. What Are the Differences Between 
Living and Non-Living Things? II. How Are Plants 
and Animals Sorted Into Groups? III. What Is 
Food? IV. How Are Foods Used? V. Why Do 
Living Things Behave As They Do? VI. How Does 
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Life Continue? VII. Why Are Living Things Like 
Their Relatives? VIII. How Does Biology Improve 
and Enrich Our Lives? 

Within each unit, suggestions are offered under 
these headings (presented on consecutive pages): 
—approach activities, introductory questions, dem- 
onstrations and individual experiments, readings, 
audio-visual aids, guides to conclusions, applica- 
tion questions, and projects. A remarkable number 
of references obviously have been investigated. It 
is further recognized that all the material cannot 
be taught in one year. Thus the teacher is given 
freedom to teach and the responsibility to select 
the material which meets the needs and interests 
of the children, the school, and the community. 

There are several heartening advances to be found 
in this course of study. The presentation of the 
material as a resource guide rather than as an in- 
flexible syllabus with specific subject matter to be 
covered, supports a philosophy of science educa- 
tion which looks to the interests and differences in 
abilities of individual classes of students. Sug- 
gested science activities are of varying grades of 
difficulty to provide wide experiences for students 
of different abilities. The knowledge that all the 
material suggested in the course of study cannot be 
taught to one class should encourage a more 
leisurely teaching tempo with less strain on the 
teacher; it should provide opportunities to discover 
abilities, interests, and special needs of individual 
students. Many studies have shown that more effec- 
tive learning occurs where favorable teacher-student 
relationships are formed and where there is a per- 
missive attitude with absence of threat that material 
must be covered regardless of interest and under- 
standing. 

The organization of this course of study also 
gives teachers the opportunity to plan with 
youngsters the fulfillment of the most desirable 
objectives set up in the introduction to the resource 
guide. Teachers and students can raise broad prob- 
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lems expressed in terms of “how” and “why” and 
thereby consolidate into meaningful problems (and 
reach broad, unified generalizations) many of the 
topics which are included in the resource guide 
as “what” type of questions. 

It is notable to find many attempts to bring the 
subject material within the range of students’ ex- 
periences. However, it must be suggested that per- 
sonification of facts in science (e.g., “Mr. H.O 
marries Miss CO.,” etc.) blur the significance of 
the nature of scientific phenomena. However, the 
attempts to do this are important and as an initial 
trial they are significant. 

It may also be true that when students are given 


a share of responsibility for their own learning they - 


will raise those problems which concern them, i.e., 
functions of the body, behavior (including nar- 
cotics), and heredity (including reproduction). It 
is likely students will want to start with human 
behavior rather than tropisms, an approach sug- 
gested in the course of study. Adolescents want to 
know more about themselves and why others be- 
have as they do. 

Those topics in the resource guide which show 
persistent college influence, e.g., technical classifi- 


cation, earthworm circulation, evolution of digestive 
systems, etc., will probably not be problems raised 
by adolescents nor may they be significant to them. 
It is general experience that when students deal 
with significant topics they will read beyond the 
pages of their texts and will read more widely in 
many reference texts and pamphlets. 

The unit on heredity is particularly well planned 
and presents an approach with stress on human 
problems rather than Mendelism in its stark sense, 
e.g., peas, not human beings. The unit truly re- 
flects the questions most often asked by youngsters. 
Class activities develop from a discussion of stu- 
dents’ traits and begin at the students’ level. Evi- 
dence from human genetics follows with a study 
of Mendel’s work. This approach might have been 
profitably followed throughout. 

In summary, the guide generally provides ample 
opportunities to develop student-centered experi- 
ences rather than a subject-centered syllabus. The 
choice depends on the teacher. 


EVELYN MORHOLT and 
Paut F,. BRANDWEIN 
Forest Hills High School 
Forest Hills, New York 





Books and Pamphlets Received 


Your Opportunities in Science. National Associa- 
tion of Manufacturers. 14 West 49th Street, New 
York 20. 30 pp. 1952. Free. Provides a wealth of 
practical information on science and engineering 
and specific jobs within these fields. Brevity, pro- 
vocative illustrations, and ease of readability are 
among its good features. Brief case studies will 
attract student attention. Chapter titles are as fol- 
lows: I. Your New Frontiers in Science. II. Where 
Would You Fit in Science? III. Would You Be a 
Success in Science? IV. Develop Your “Success 
Qualities.” A final section is titled, Scientists Shape 
the Future! Educational consultants participated 
in development of the booklet. 


Shall I study Geological Science? American Geo- 
logical Institute. 2101 Constitution Avenue, Wash- 
ington 25, D. C. 8 pp. 1952. Free. Just the kind 
of informational booklet science-career-minded stu- 
dents in high schools will be able to read with 
profit and enjoyment. In brief, down-to-the-student 
language, the booklet answers questions such as: 
Where Do Geological Scientists Work? What Kind 
of Training? How Will I Secure Employment? 
Would I Make Good in Geological Science? 
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Combatting Prejudice Through Science Teach- 
ing. R. Will Burnett. 32 pp. $1.00 National Science 
Teachers Association. Washington, D. C. 1952. 
This monograph is Volume VIII in the Science 
Teaching Today series of NSTA. The author, who 
is professor of science education in the University 
of Illinois, points out in the Introduction: “A 
prejudice is a sub-intellectual development in the 
human personality . it is always unreasoned. 
... There is some evidence, however, that a signifi- 
cant contribution can be made to the lessening of 
racial prejudice through science teaching. . . . The 
present booklet is a thumbnail sketch of suggestions 
that teachers of science might find useful and that 
are directly within the field of science as such. 
The suggestions are particularly pertinent to 
teachers of biology and general science. Because 
reference materials may often be inaccessible, the 
activities suggested include sufficient information 
for the teacher to enable him to carry them out 
even though his background in anthropology and 
genetics and his experience in inter-cultural rela- 
tions teaching may be limited.” 
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These ‘coupon service’ pages announce the avail- 
ability of free and low-cost teaching aids for science. 
Those that are business-sponsored have been reviewed 
by the NSTA Evaluation Committee and approved for 


distribution by the Association. To procure copies of 
desired items, fill out the corresponding coupons and 
mail these, together with any remittance required, to 
the NSTA Executive Secretary, 1201 Sixteenth Street, 
N.W., Washington 6. Watch these columns for addi- 
tional offerings in future issues of The Science Teacher. 
(Print or type coupons.) 


ROMANTIC COPPER. Copper and Brass Re- 
search Association. Informational booklet suited to use 
in general science and chemistry for enrichment pur- 
poses. Deals with history and metallurgy of copper. 
Free. 


THE EDISON EFFECT—THE BEGINNING 
OF ELECTRONICS. Thomas Alva Edison Foun- 
dation. Second in a series of booklets describing Mr. 
Edison’s principal inventions. The first, The Incandes- 
cent Light, was distributed in NSTA Packet XII. Au- 
thentic and very readable, beautifully illustrated. This 
booklet is informational for teachers and useful to 
students of junior high school age and older. Foreword 
by Charles F. Kettering. 72 pages; 50 cents. 


Please send me free copies of Romantic Copper. 


Name 
School 
Address 


Post Office 


ee ee ee 
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SCIENCE TEACHERS’ GUIDE FOR WOOD 
EXPERIMENTS. Timber Engineering Company. 
Instructions and study questions for 18 experiments 
with wood. Useful for group activities and for special 
projects. Suitable for general science, biology, chemistry, 
and physics. Prepared in consultation with NSTA. 
Fifty cents a copy. (Wood Study Kits, including wood 
samples, manual, and special magnifying lens, $8.50.) 


WHAT THE IDEAL CHEMISTRY COURSE 
SHOULD BE. National Science Teachers Association. 
Reprint of the popular article by Elbert C. Weaver 
which appeared in the November, 1951, issue-of The 
Science Teacher. Provides numerous instructional sug- 
gestions. 20 cents a copy. 


Please send me ................. copies of The Edison Effect at 50¢ 


each. (Remittance enclosed.) 


Name 


School 


| 
| 
| 
| 
: | ne 
| 
Address — 
Post Office 
ee ee a re EN ! 


Please send me copies of the Science Teachers’ Guide 


for Wood Experiments at 50¢ each. (Remittance enclosed.) 
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Address...... 








OPPORTUNITIES IN ATOMIC ENERGY. 
Vocational Guidance Manuals. Informational book cov- 
ering all aspects of atomic energy and providing a 
wealth of vocational guidance information. See review, 
The Science Teacher, October, 1951, page 218. $1.00. 


SAFETY THRU ELEMENTARY SCIENCE. 


National Education Association. 


Designed to help 


teachers of upper elementary grades make safety an 


integral part of their science instruction. 


Suggests 


scientific principles which can be explained to children 


treated include toys, tools, and machines; electricity; 
fire; animals; plants. Goes on to give specific teaching 


suggestions. 40 pages; 50 cents. 


SAFE USE OF ELECTRICAL EQUIPMENT. 
National Education Association. Booklet for teachers, 
laymen, and students. Provides information, teaching 
suggestions, and quiz. Produced cooperatively by NSTA 
and National Commission on Safety Education. Special 
price to NSTA members only, 25 cents (50 cents to 
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TEACHERS AGENCY 


28 E. Jackson Blvd. Chicago 4, Ill. 


All educators know of the great demand for teachers. Throughout the year there come into our office exceptional opportunities 
for teachers, and for all types of positions connected with education. Our service is nation-wide. Member N.A.T.A. 
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BROWN and SCHWACHTGEN 





PHYSICS, The Story of Energy 


Here is everything a physics teacher wants—solvable problems, up-to-date applica- 
tions, modern illustrations directly keyed to the text, helpful teaching aids, and a 
text clearly written within the scope of the student’s vocabulary. 


The original organization avoids the conventional division of physics into confined 
sections. The text is divided into six units: Sound Energy, Light Energy, Energy 
and the Work of the World, Electrical Energy, Energy and Motion, and Energy 
and Molecules. 


At the end of each chapter are review and application questions, a summary of the 
chapter, a list of activities, special exercises and problems, and a list of references. 
For college preparatory classes and general education courses. With Teacher’s Manual, 
Laboratory Manual, and Comprehensive Tests. 


FRED R. MILLER 





Progressive Problems in Physics, 
Sixth Edition 


The sixth edition of this popular supplementary problem book features up-to-date 
material, including the latest College Entrance examination released for publication 
and recent Regents’ examinations. Well-graded problems bring out in logical order 
the fundamentals of elementary physics. 


D. C. HEATH AND COMPANY 





Sales offices: New York, Chicago, San Francisco, Atlanta, Dallas Home office: Boston 
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Rheostats 


for every laboratory requirement are manufac- 





tured at Cenco. Improved slide-wire rheostats 
covering a wide range of resistances are available 
in the following types: air-cooled, water-cooled, 
low and high resistance, step-wound, and precision 
adjustment. The Cenco carbon compression rheo- 
stat gives fine adjustment of heavy current loads. 
Try Cenco rheostats for flexibility, efficiency, 


refinement of control and economy. 


Obtain the facts about the com- 


plete line from any Cenco office. 


Write for descriptive 
pages 1303-08. 





